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ABSTRACTED-PUB-NO: WO2003087023A 
BASIC- ABSTRACT: 

NOVELTY - Asymmetric anthracene compounds (I) are new. 

DETAILED DESCRIPTION - Asymmetric anthracene compounds of 
formula (I) are new. 

A-Ar-B (I) 

Ar = anthracenediyl group; 

B = 2-60C heterocyclic group substituted with an alkenyl or 
aryl amine group or 
a 5-60C aryl group; 

A = group of formula (i) - (xi) , which may be substituted with 

a 1~3 0C alkyl or 
phenyl group ; 

Arl-Ar3 = 6-3 OC aryl group; 
Ar4 = 6-3 OC arylene group; 

Ar5 = 6-30C trivalent aromatic residue group; and 

Rl, R2 = H, halogen, OH, NH2 , N02 , CN, 1-3 OC alkyl, 2-40C 
alkenyl, 5-40C 

cycloalkyl, 1-3 0C alkoxy, 5-40C aromatic hydrocarbon, 2-40C 
aromatic 

heterocyclic, 7-40C aralkyl, 6-40C aryloxy, 2-30C 
alkoxycarbonyl , 3-40C silyl 
or carboxyl group. 

A is not a phenyl group substituted with an aryl amino group 

if B is 

substituted with an aryl amino group. Arl and Ar2, and Rl 
and R2 can 

independently bond to each other to form a ring- structure . 

An INDEPENDENT CLAIM is also included for an organic 
electroluminescence 

element which comprises a negative electrode, a positive 
electrode and one or 

more organic thin- film layers sandwiched between the 

electrodes, and which 

contains a luminescence layer containing this aromatic 
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compound 

USE - The anthracene compound is used for electroluminescence 
elements which 

are used as light sources of electronic instruments. 

ADVANTAGE - Organic electroluminescence elements containing 
this aromatic 

compound can stably emit light having a high color purity 
with a high emission 

efficiency and have excellent durability and stability at a 
high temperature. 
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(54) NEW AROMATIC COMPOUND AND ORGANIC ELECTROLUMINESCENT ELEMENT USING 
THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new aromatic compound for providing an organic 
electroluminescent element which has a high emission luminance, luminous efficiency and color 
purity, emits a blue light and has an excellent high- temperature stability and a long life and the 
organic electroluminescent element using the compound. 

SOLUTION: The new aromatic compound has an anthracene skeleton and an asymmetric molecular 
structure. In the organic electroluminescent element in which an organic thin film layer composed of 
one layer or a plurality of layers containing at least one luminous layer is laid between a cathode and 
an anode, at least one layer of the organic thin film layer contains the aromatic compound as a 
single component or a component of a mixture to give the organic electroluminescent element. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The new aromatic compound expressed with the following general formula (A). 
A-Ar-B (A) 

Ar is an anthracene deal radical which is not permuted [ a permutation or ] among [type. B is the aryl group of 
the carbon numbers 5-60 which are not permuted [ the heterocycle radical of the carbon numbers 2-60 which 
the alkenyl radical or the arylamino radical permuted one time, a permutation, or ]. A is a radical chosen from 
following general formula (1) - (1 1), and may be permuted by the phenyl group which is not permuted [ the 
alkyl group of the carbon numbers 1-30 which are not permuted / a permutation or /, a permutation, or ]. 
However, when B is permuted by the arylamino radical, A is not the phenyl group permuted by the arylamino 
radical. 
[Formula 1] 




(Arl -Ar3 of the aryl group of the carbon numbers 6-30 which are not permuted [ a permutation or ] and Ar4 is 
[ the arylene radical of the carbon numbers 6-30 which are not permuted / a permutation or / and Ar5 ] the 



trivalent aromatic series residue of the carbon numbers 6-30 which are not permuted [ a permutation or ] 
independently among a formula, respectively.) Rl And R2 Independently, respectively A hydrogen atom, a 
halogen atom, hydroxy 1, The alkyl group of the carbon numbers 1-30 which are not permuted [ the amino group 
which is not permuted / a permutation or /, a nitro group, a cyano group, a permutation, or ], The cycloalkyl 
radical of the carbon numbers 5-40 which are not permuted [ the alkenyl radical of the carbon numbers 2-40 
which are not permuted / a permutation or /, a permutation or ], The aromatic hydrocarbon radical of the carbon 
numbers 5-40 which are not permuted [ the alkoxy group of the carbon numbers 1-30 which are not permuted / 
a permutation or /, a permutation, or ], The aralkyl radical of the carbon numbers 7-40 which are not permuted 
[ the aromatic series heterocycle radical of the carbon numbers 2-40 which are not permuted / a permutation or / 
a permutation, or ], They are the silyl radical of the carbon numbers 3-40 which are not permuted [ the 
ARUKOSHIKI carbonyl group of the carbon numbers 2-30 which are not permuted / the aryloxy group of the 
carbon numbers 6-40 which are not permuted / a permutation or /, a permutation, or /, a permutation or ], or a 
carboxyl group. Moreover, Arl Ar2 And Rl R2 It may join together mutually respectively independently and 
cyclic structure may be formed. ] 

[Claim 2] The new aromatic compound expressed with the following general formula (B). 
A'-Ar-Ar-B (B) 

Ar is an anthracene deal radical which is not permuted [ a permutation or ] among [type. B is the aryl group o f 
the carbon numbers 5-6 0 which are not permuted [ the heterocycle radical of the carbon numbers 2-60 which 
the alkenyl radical or the arylamino radical permuted one time, a permutation, or ]. A' is a radical chosen fro m 
following general formula (2) - (12), and may be permuted by the phenyl group whicTi is not permuted [ the 
alkyl group of the carbon numbers 1 -30 which are not permuted / a permutation or /, a permutation, or ]. 
However, when B is permuted by the arylamino radical, A' is not the phenyl group permuted by the arylamino 
radical. 
[Formula 2] 

An Ar, 




(Arl -Ar3 of the aryl group of the carbon numbers 6-30 which are not permuted [ a permutation or ] and Ar4 is 
[ the arylene radical of the carbon numbers 6-30 which are not permuted / a permutation or / and Ar5 ] the 
trivalent aromatic series residue of the carbon numbers 6-30 which are not permuted [ a permutation or ] 
independently among a formula, respectively.) Rl And R2 Independently, respectively A hydrogen atom, a 
halogen atom, hydroxyl. The alkyl group of the carbon numbers 1-30 which are not permuted [ the amino group 
which is not permuted / a permutation or /, a nitro group, a cyano group, a permutation, or ], The cycloalkyl 
radical of the carbon numbers 5-40 which are not permuted [ the alkenyl radical of the carbon numbers 2-40 
which are not permuted / a permutation or /, a permutation or ], The aromatic hydrocarbon radical of the carbon 
numbers 5-40 which are not permuted [ the alkoxy group of the carbon numbers 1-30 which are not permuted / 
a permutation or /, a permutation, or ], The aralkyl radical of the carbon numbers 7-40 which are not permuted 
[ the aromatic series heterocycle radical of the carbon numbers 2-40 which are not permuted / a permutation or / 
a permutation, or ], They are the silyl radical of the carbon numbers 3-40 which are not permuted [ the 
ARUKOSHIKI carbonyl group of the carbon numbers 2-30 which are not permuted / the aryloxy group of the 
carbon numbers 6-40 which are not permuted / a permutation or /, a permutation, or /, a permutation or ], or a 
carboxyl group. Moreover, Arl Ai'2 And Rl R2 It may join together mutually respectively independently and 
cyclic structure may be formed, p of a formula (12) is 0 or 1. ] 

[Claim 3] The new aromatic compound according to claim 1 or 2 which is a charge of organic 
electroluminescent element material. 

[Claim 4] The organic electroluminescent element in which at least one layer of this organic thin fihn layer 
contains an aromatic compound according to claim 1 or 2 as a component of independent or mixture in the 
organic electroluminescent element by which the organic thin film layer which consists of one layer which 
contains a luminous layer at least, or two or more layers between cathode and an anode plate is pinched. 
[Claim 5] The organic electroluminescent element in which said organic thin film layer has an electronic 
transportation layer and/or an electron hole transportation layer, and this electronic transportation layer and/or 
an electron hole transportation layer contain an aromatic compound according to claim 1 or 2 as components of 
independent or mixture. 

[Claim 6] The organic electroluminescent element according to claim 4 or 5 in which said luminous layer 
contains an arylamine compound further. 

[Claim 7] The organic EL device according to claim 4 or 5 with which said luminous layer contains a styryl 
amine compound further. 



[Translation done.] 
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A-Ar-B (A) 
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* I.. Att. TffiHK^ ( 1 ) - ( 1 1 ) 
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An ~Ar3 tt. -fit-ftUHtifc. B^tL $S^^:i/PS. B^t)t<tt*lMJ«c7)^i:3~4 0(7)>''J 

<^i^^«^S[6-3 0^0T'J-y^». Ar4 «B /I^. X\ii])Vilf.^l^)Vmt:hh. An tAr 

4S^«0TSyS. ::ihoS. v-Ty*. Smt>L<{i A' -Ar-Ar-B (B) 

»@i7)^a5-4 o«oi^^Dr;p^;pa, WM> L< rsya*JisftL-t^^2~6 o<o««i^xiig 

{±*|gai<0^|» 5-4 OtO^SlS^^S*. Smt) I. . A • <4. TiBHRSe ( 2 ) - ( 1 2 ) 

L<«*ES«i<7)^^2~4 omm^^mm. STSiO. set* L<t±*ESje(7)^isi-3 oor/i/ 

*>L<<4iisec7)^^6-4 0i7)r'j-/P3}-^i^a. ^$tLTi<>Ti>J:i\ fit. B*<ry-/i/r5ys-c-B 



(3) !^2003-306454 
3 4 
ixit7x-;i^r{±5rv\ * * (-ft 2] 

At, at, 




(12) TfV 





<««lSft<0^it6~3 0or'J-;l^. Ar4 Jig 30 [11^4] Ittifc l©i^t^J^=5r< f:t> 16*1 ^^tf 

a«itt<li*lSii«0^a2~3 0cOT;l'3y:^;{f;l' [11^7] flE^63te®*»\ ^^.txf-'j/i.TSyft 

aiftt, L<{i*|gj«<7)M«St3-4 OcoS^U ^2r^^f-r^i8^4Xli5£tt<0*«E Lsg^. 
yp*. '^ti)A'if>.iily)V&Xlih. iJt. An tAr [||BB«ifM^iJiHH] 
2 St^Ri tR« tt. m-fnillit. SV^tt^LJi [0001] 
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mmt^&v^timm L:t*«E Lm^fizmt^ t ti^mm. ^m¥f 0593571 ^fmrniza. 



i!)^r«EL^^#S (C.W. Tang. S.A. Vanslyke, T T'§^*^o7t. 
r7>f -f V ^(Applied Physics Lette [0003] 

rs), 5 1^. 9 1 3i:. 1987^^) A^^rSiiTW [|IWJB«Ut i 5 fci-SHSil liEc^^ 

^SCfc, liffiJ:OaA$iT/v:«^^^yo.y^'LTff 10004] 

{iaEA§n:tjBFLfc«^!WfflS^5&$^ sa6S:t«>, « [0005] -^=5:*)*., *l6BB{i. TIBHK^ ( A ) X 

^m3t^^jjm<^j^^j:^ivcK^h , tt. « ( B ) x-m^titrnm^j^mmft-^m'Sy^. 

^kLXlihUX {8-^/0 yy-h) Tfl'S.-'yj^ A-Ar-B (A) 

^ft^O^k-Mgflc. Th7:7xri C^e*. Arti. »et L<{l*!l»ft<0Tyh7-fey-f 

tthztm^^tix^*). Ay-^m^i^^ymim A<i, TiBHiye ( i ) ~ ( 1 1 ) *>^>sjf^s« 

#SnTV%^ mx.\i, !^^^8-2396 5 5^i!j X'h*). am L<{±*Sm<:^K*ai~3 OcOT/W^f 

#IB¥7-l 385 6l^^i^fg. :^m^3-200 XJiS^i, L<{i«Ea^|i07x-;l^(cJ: 

289^4t«^) , mMmtLXy^=~Ji^Ty $tLX\,^Xi>i\\ fit, BA^TU-^l/TSyat-l^ 

h7-fey^«cS'ffl),^fc^i^tt!HfirF8-0 12 6 0 0 SiiTV^S^a. AiiTU-A'T^ymxmm^tlfi: 

iz^^tixi^t. Z(r>ko^j:ryy-y^y^mi^ y a,-)i^mxipk\,\ 

^mMmt Lxm^^(i>ti^ti\ s hizmi^ti^s [ o o o 6 ] 



<r>xhh. 
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[0 0 07] (^tfi. An -Ars -^tL^ttMSL 

Art iiMmhL<iimmm<Dmm6-^3o<7)T 
>j-uym. Ar5 imiSii>L<iimm(7)m^6'^ 3o 

BMt.t<«iEMJ«C7)^ilt2~4 0C7)r/l-^r-;l, 

ffi, Mfft*,L<tt4ta^c7)^glr5~4 0cO>';?nT;l' 
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I 



*«j@:3~4 0<oj^'j;m. X^i*;^;^^^v';^^■c*&, 

tt:. An tAr2 St^Ri fcRz -fil-?ixiaii 
[0008] A" -Ar-Ar-B (B) 

Tsys*«is«iL^^ia!2~6 o<7)Wkmxim 

5, A' (i. TieHKiC ( 2 ) - ( 1 2 ) t^i^miitih 

mxh*). mki>h<ii^m.(r>mm\-'30(r>riv 
M^nrv^sj^^ii. A- \i.T*)~)VT^/^'Qmm^ 

[0009] 
['(t4] 
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[00 10] (^(fi. An -Ar3 -^tl^itm. *J§S^l.TV^**iaxi.^ hp;k$^.y-byxS?{Cfcl^ 

A r4 liWmi> L<immi<^m^SL6-'3 0<0T 30 ( a) X»i ( B > T'^^ixS^SStft^^mt L< 

SOcoSffic^SS^-cabS. Ri &lfR2 ti. -tVX*TS-geH-**>«T-&S. 
-ftlMit^ . /Noyyig^. h h'udf [ 0 0 1 2 J 

umL<iimwM<^T^ym. -horn, i^ry imicrmmcmm.] ^^ma. Tm-w^ (a) xa 

am«> KttilSa<7)^it 2-4 0 COr;Pir -/I. A-Ar-B (A) 

SRfeL<«iE^(7)S^a5~4 0<7)>'^'DryW A' -Ar-Ar-B (B) 

mmhL<i±msmcr)m^wi-3 onT)vn isr-m^ (a) xii (b) t^v^T. Arti. amt, 

@fttKtt«lSeol^SE2-4 0tf^ 40 St* (A) X« (B) tliJV^T. B{i. r)V^-)V&i> 

SStlSSSS. Smt>L<{i*E^o^*81:7-4 0co L<{irU-;PT5yS*ns«Uv:M^S:2~6 0cO 

Ty)v^)vm. mmi:>L<\tmm<n^mm(>-A oco t<(ia!ia«i«^ia5~6 o<or 

offiTA^a >'^:f,fvt:-)um^ fmi, L <j4*ise«^ [00131 B(r)mimTi>tT}v^-}mt txa. 

mwL3-4 0(r>i^V)vm. xii:^)vt:^>-)mxh^. mm. h'-^m. rv)i^. i-yT-fvm. 2-r 

An tArt Rx/Ri fcRz (i, -tti-eii^ 3-:/-r-;PS. 1. 3-y^'y>?x-;p 

fc. 5v>fcig^Lig1RfiKti&»tieLTt)J:iv * ( 1 1 -^f-;Pb*:^;l^. xi-U/VM. 2, 2-y7x 

2)<^)p{±. OXtil-Cfc*. ) ] 2. 2-i^'M;;I/h'ri;l^. 1, 2-=J 

[0011] ttz. i^wm. mmtmmsi,z'ji^^j:< t ^ 'j/i^f-;ps. i -^^juru/m. \-i^^^)VT 




1 1 

T5y«. h'7x::i;prsy«. i^y^-fUT^ym. r 

S/S. 7x::i;l/^:7f-;i^T5yS. >rx^;l/^^;kT 
S/S. l:ri^~;l/7x-;PT5/S. b':7x::i;^T$y 

[0014] Bc7)^ftXI±ilM«icoaS^fc LT«i. 

4-ey>-':i;PS. i->fyKy/^s. 2— fy 
Kyy^s. 3— fyKy;i^. 4~>fyFy;i^. 5- 
>fyKy;i^, 6— fyh-yyi/S. 7->fyKy;PS. 
i->f y>fyKy;i^. 3->f 
y>f>'Fyyi^. 4->fy>f yKy;kS. 5-^y>fy 
Hy/ws. 6->fy>f>'Ky;i/S. 7->fy-fyFy;p 

2-7y;^». 3-7y;l^. 2-KyYy^zL;u 
Yyy-)m. 1— f y^>y'75::^;PS. 3->fy'< 

oyy^-yps. e-^y^yyy^:::;!^. 7->f 
y^yyy^:::;!^^. 2-^yy;i^. 3-^yy;p 
4-^ryy;^s. 5-^yy;i^. 6-^yyyp 
7-^ryy;p». 8-^yy;i^. i->fy^yy 
3->f y^eyy;i/S. 4->fy^yy;i^. 5- 
>fy^yy7i^. 6->fy:^yy;i^. 7-'<y^yy 
8->fy^yy;i^. 2-^yA^H?^y::i;us. 5 

-^y^1^y:::;I^S. 6-^y^H^y-;P^^ 

4-;4r;WN'yy;^a. 9~';5r;l^Ay'y7l^. 1-7 
x'^hyxys/'r:;^^, 2-7 x^yxy 3- 

yx^yxys^'ri/i^a. 4-7x+yxyy-;^s. 6 

-7x^yxy>-':i/i^. 7-7x^yxyi/'-;i/S. 

8-7x-ty7.ys/'-;i/^^ 9-7x:hyxys/~;k 
10-7x:^yxy>^'::i;ua. i-r^^y$^':::;^ 
2-T^y>^:i;l^. 3-r^'yv^ri;^a, 4-T 

9^)-J:^)Vm. 9~T9')'J~}Vm. 1, 7-7x^y 

xnyy-2->fyi*. i. 7-7x^yxnyy-3 
-"{jvm. 1, 7-7x^y;^nyy-4— f/i-ffi. 
1. 7-7x'^yxnyy-5->f;i^. l, 7-7x 
^yxoyy-6->f7i/S. i, 7-7x^yxDyy 
-8->f;i^. 1, 7-7x'^yxoyy-9->f;^ 
a. 1. 7-7x+yxnyy-io->fy^«. i, s 
-7x+yxny>-2->f;^S. 1. 8-7x^yx 
nyy-3— i, 8-7x^yxpyy-4- 
>f;i^. 1, 8-7x'tyxoyy-5— f/PS. i. 
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1 2 

8- 7x'^>'Xoyy-6->f;P*. 1. 8-7x^y 
xoyy-7->f;i/«. i, 8-7x-^yx^yy-9 
-^yi-S. 1, 8-7x^y;:^nyy-i o->fy^». 
1, 9-7x^>xny>"2 ^f;^S. 1, 9-7x 
:^>'X^yy-3->^;^S. 1, 9-7x:^yxnyy 
-4->fyPS. 1. 9-7x'^yxnyy-5->fyi- 

1, 9-7x^yxoyy-6->f;i^. i. 9- 
7x'^'y;^nyy-7— f;PS. i. 9-7x^yxp 
yy-8->f;u*. 1. 9-7x^yxoyy-io- 

10 ^)vm^ 1, 1 o-7x^yxnyy-2->f;l^. 

1. 1 o-7x^yxnyy-3->f;i/«. i, lo- 
7x'^yxnyy-4->(y^a. l, l0-7x:hyx 
nyy-5->f;i^. 2, 9-7x+yxoyy~i- 

2, 9-7x:hy;^nyy~3">f;l^. 2. 

9- 7x^yxnyy-4->f;^^. 2, 9-7x:^y 
xnyy-5--fyPS. 2, 9-7x^yxoyy-6 
— f;i/S. 2, 9-7x^yxnyy-7->f;i^. 

2, 9-7x^yxnyy-8-^';^S. 2, 9-7x 
•fyxnyy-i o->f;i^. 2. 8-7x^yxoy 

20 y-l— 2. 8-7x'J-yxnyy-3->f;u 

2, 8-7x^yxuyy-4— f/PS. 2. 8- 
7x'^yxnyy-5->fyi/«. 2, 8-7x^yxn 
yy-6->f;i^. 2, 8-7x:hyxnyy-7->f 
)Vm. 2, 8-7x^yxnyy-9-> f;P£. 2, 8 
-7x^yxnyy-io->f;^s, 2. i-y^^i-y 
xpyy-i->f;i/S. 2, 7-7x'^yxQyy-3 
— f;i^. 2, 7-7x:^yxayy-4->f;l«. 
2. 7-7x^yxnyy-5->f;^S. 2, 7-7x 
•i-yxnyy-e-^fyi/S. 2. 7-7x^yxoyy 

30 -8->f;US. 2, 7-7x^yxnyy-9->f;w 
2, 7-7xf-yxnyy- 1 o->f;i-S. 1-7 
xi-i^'^;l/S. 2-7x-:^>'':::/l^S. l-7xyf-Ti^' 
2-:7xyf"T>''-;l^^ 3_^^y^yc;- 

4- 7xyf-rv^:^;^a. 1 0-7xyf-r>^::: 
l-7xy^^fS/n;i^^ 2-7xy^1f>^::i;l/ 

3-7xy^iri/'^;i/*. 4-7xy^i^>-'^;^ 

lO-7xy^1^>?r:yPS. 2-:t^^fyy;l/S. 
4-:t^Wy;l^. 5-:t^^?-yy;^S. 2-it^^ 
'J7YV)\^m. 5~::f^V^i^rY'J)m. 3-77if- 
40 2-f-x-;I^. 3-f*x-;|^. 2-^^;^tr 

u-;l.-l->f;l^. 2-;<f";^fn-;U'-3->f;^ 
2-yf';l'b"n-;l/-4->f;I^. 2-;>ff-;l/bn 

5 - >f 3 -;^f-;^bn-;k- 1 — Yyl^S. 
3-;^f-;Ubn-;P-2->f;l/S. 3-;<f-;^tfn-;l' 
-4— f;l/S. 3-yf-;^bn-y^-5->f;i/S. 2- 
t-yf';Pt''n-;l/-4-'Y;l^. 3- (2-7x:::;P 
Tnb;l/) Ifo-;^- 1 ->f 2 1 ->f 
ypyy^S. 4-^f*;^-i->f yHy;i/«. 2-^f^ 
/p-3->f yKyyi^s. A~)^^)V-3-^yY^})V 

50 2-t-yf>yH->fyHy;^S. 4-t-7^f-yP 
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1 3 

1— fyF'J;!^. 2-t-:r^)i^3-^yv*jfum, 

4 - 1 -fi-A' 3 — <>- K y tvm^imifi^ti. msm 

[00 15] B<or'J-/l^tLT(i. yji=. 
\:;u-fl>S. ax3-/V£. b'7x-;l^. ^'-7x 
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[0016] iJEHSbiC (A) fctJV^T, A«. TIE- 

js^ { 1 ) - ( 11 ) A^f>s{mssT'S)0. mmi>L 

[0017] 
10 [€51 




[0018] ( 1 ) - ( 1 1 ) iC*. An -Ar 

~ 3 0 or y A r 4 iiwrnt l < «*fS«io^ 

mm6-30(r>T*j-uym. Ars {±mtL<«iE 

^<7)^i!:6-3 0O3«<0^SK«ST*?,, Ri 

3 o<7)T;p:^;p«. gfist L < \imm(^mm.2-'4 
~4 0 (^msmit^mm. wmi>t< imm^<^m^ 



<7)^Sc2-3 0cor/Pai^dr;<?;l.^:-/l.S. S^tL 
< tiilMMiOMSiSt 3 ~4 0 coi^ U . Xt4;<?;l-;K^ 
i'/l'SmS. ^I'i. An tAr2 MfRi tR 

[ 0 0 1 9 1 A ri ~A ra iOSifet L<{4*EgJ^<7)^ 
Sia6~3 0<7)r'J-;l^ttTI4. WtJf. 7x-;k 

Zl\3-)l^m. t'7x-/US, ^-7x^;l^ 
50 b'0-'J;PS, 7^-/PS. ^:t7x-/l'S. 
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yhy->l^^ ^yV*J)l^. /nWt'/*J/m. tfUi/ 
[0 0 2 0] Ar4 oa«t,L<»i*ia«<^l^6~ 

ym^ ryhy-i-ym. 7x-^yx'J^y£. i^v- 
uym. an-uy^^ h'^x-UyS. :J'-7x-V 
to-yp-ya. 7^-V'>3l. f-jf^x-^y 
'<.yVf-:t7x-P'>'S. ^^^=JrYO]yym. 
i^y3^=.fUTyhy-uym. -iyvvvym^ nivf^ 

jr^yr-^y*, r-b^7h7;i':t7y-r-i'ya^ 

[ 0 0 2 1 3 Ri St^R2 cDy\Dir'y®T t LT«. y 
•y«, a-^Sfe&t^ffi?,*!*. Ri mRt 

<ogaiiL<(i4!ig«icor5ysfcLT<±, -nxi x 
2 tm^ix. Xi . X2 ffMt LX^iiti^tiMmz. 

xf-;i^. rolf;V«, >f Vro 
n-rf-/PS, s-7'^;l/S, -fyy^;p*. 

t-r^/PS, n-'<yf-;l'S. n-A.dfv'/l^^ n- 

-t HQi^f 2-bHO)Sfs/Xf-/l/«. 2- 
hh'ni^Wyyf-;Pa, l, 2->'*t Fo^xxf-;W 
ffi. 1. s-i/bHDdf^-^yrot^kfi. 2. s-v-' 
bHo:^i^-t-:/f-;l^. 1.2. S-hUbHo^ 
>^rahr;l^. ^'DO;>{^;PS. 1 -^'oox^/l^^, 
2-^'onx^;P^, 2-i'nD^y7'f-;l^. 1. 2 
-v^'ooxf-;!^, 1, yToe;P 
2. 3-j^'i?oo-t-yf-;Pa. 1, 2, 3-h 

2-yntxf-/i'S, 2-:/Dt-^ y^f-yps. 

1. 2-i^VDtx^;l^. 1. 3-i/'7'nt>fyro 
b;Pa. 2. 3-i^*yo^-t-7'^;l'S, 1, 2, 3 
- h y yo^rTP b;l^. 3 - f-zl/^. 1 - 3 - K 
Xf-/P*, 2-3-Kxf-;l^a, 2-3-K>fy7'f-;l' 
a. 1. 2->''3-Kxf-;l'S, 1. S-i^'S-hMy 
roe;!^. 2. S-i^'g-K-t-r-f-zPS. 1. 

2, 3-hy3-Krab;i'a, rsy^f-;i^. i- 
rsyxf-ywa, 2-r5yxf-;i^. 2-r5y>fy 

f^)Vm^ 1, 2->''TSyxf-;|,^, 1, 3-i^'T5 
y>fyTab;PS. 2. 3-i^'T5y-t-7'f-/l'a. 

1.2, 3-f'jr5yroe;i^. i^r j y^^t-jv^. 
i-i^ryxf-;!^. 2->'Tyx^;i.s, 2.-i^rj 

AV-r^)Vm^ 1, 2->''>'Tyxf-;PS, l, 3-i^' 

i^Ty^yrDb;p«. 2. 3-s^VTy-t-y^;i' 

1. 2, 3-byi^ry7'ne;l^, ::iho^f-;l/ 
l-^ihox^/PS. 2--hox^;pa, 2-- 
ho^yr^/l«. 1, 2-S^-hoxf-;|/S. 1, 3 
-yrLho-^yrob;!/^. 2. S-i/'riho-t-y 
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1 6 

1,2. 3-hy-harDbVP*. 7x-;i' 
a. 1— 2— i-ryhu/i' 
a. 2-Tyhy;i'a. 9-Tyh'j;i-s. l-7x:^ 
ybU;«. 2-7x:^y^y;^s. 3-7x-^yby 
/pa, 4-7x-^yh>j;pa. 9-7x-^y^!;;^a. 

1— f7^'-b::i;pa, 2-^y9^-}V&^ g-i-y^ 
-fe-;i^a. 4-xf-y;i/7x-;pa, i-b-^-/pa, 

2- ewr:;i^, 4-bW:i;Wa. 2-b'7x-;M/l' 
a. 3-b'7x-;M;pa. 4-b'7x-;I/-f;l/a. p 

10 7x-;P-4--f;wa. p-^'-7x-;l/-3- 

^/l^, P-^'— 7x-;p-2-'f;I^, in-^'-7x 
-yP-4 — f/pa, in-:J'— 7x— /I'-S-'f/Pa, m 
-:J'-7x::.;U-2->f;l^, o-hy;|/a, m-hU 
/pa. p-hU/pa. p-t-7^;P7xri;Pa. p- 
(2-7x-;PTDb;P) 7x-;pa. 3-^f-;P-2 
— ^7f-;pa. 4-^^;p-l— ^-7^/ta. 4-j><f- 
;p-i-ryhy;ua. 4' -^^;Pb'7x-;M;P 
a, 4" -t-7'f-;P-p-^'-7x-;l/-4-^;p 
a, 2-eoy;wa. 3-eoy;pa. 

20 2-byi/:z;us, 3-byi/-/ua. 4-ey>'-:z;p 
a. 2— fyFy;pa, 3-^yKy;i/a. 4-^yh' 
y;pa> 5->fyHy;pa. 6-^yKy;pa. 7->f 
yny;!/*. i->fy-<yHy;pa. 3->fy>fyKy 
;pa. 4— <y>f yHy;pa, s-^f y-f y Hy;pa. 

6— fy-f yny/pa. 7— f y^yKy/i-a. 2-7 
y;pa, 3-7y;i/a. 2-'<.yy7 7-;pa, 3-< 

yy77-;ta. 4-^yy79-;pa, 5-'<.yy7 
y-fUm^ 6-KyYyy—/Um. 7-<yYyy=.Jl 

a. i-'f y'<.yy7 7-;pa. 3->fy'<.yy77- 
30 71^, 4-^y'^yy75n;i/a, 5->fy<yy77 
-;pa, e-'f y<yy77-;pa, 7-^y'<.yy7 

7- yi^. 3-^yy/ua. 4-^y 
y;pa. 5-df7y;pa, e-^fyy/ua, 7-#7y 
;pa, 8-^yy;pa, i-^y^yy/pa. 3->fy 
^yy;ta. 4-^y^yy;i/a. 5->fy^/y;p 
a. 6— fydfyy;pa. 8-^ 
y=3fyy/pa. 2-^y^-9-yri;pa. 

->m^ 6-^y^ify-;pa. 1 -;«yp>'<yy;pa. 

2-;<r;P>'N'yy;Pa. 3-;«5r;WN'yy/Pa. 4-/i)W< 

40 yy;i/a. i-7x-^y:^yi^':x;pa, 2-7x:^y;^. 
y;;-;!^^ 3~yj-i-yxo'J-)um. 4-7x^y 
xyi^'ri;pa. 6-7x-?-yxy>'':i;Pa. 7-7x:h 
y::^yi;-;l^, 8-7x:^yxyi^'^;l^. 9-7x 
^yxVi^-A^^ lO-y:jii'yy,*)'J-)um^ 1- 

)vm. A-r9^)=j-)m. 9-T^^i=j-)vm^ 1, 
7-7x-^yxoyy-2— f;pa. 1. 7-yx.^y 
xu*}y-3-^)vm^ 1, 7-7x-^y>^.pyy-4 
-^;pa. 1, 7-7x-fyxnyy-5-^;pa. 
50 1. 7-7x:hyxDyy-6--f;i'a. 1. 7-7x 
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-^yx^ll>-8-^;^S, i, 7-7x-tyxoDy -;i'rotr;i^) tp-;w-i-^;i^, 2-^f-;i/-i 

-9->f;i«. 1. 7-yx.-ry:^wjy-io->(/i -^fyHU/wa. 4-j<^;w-l -^^HU/i/S, 2- 

1, 8-Vx-^yx^uy~2-^;^a, 1, 8- ^f-;P-3-^>H'J;Pa. 4-^f-;l^-3-^yKij 

7x-^>XOlly-3->f;l^S. 1, 8-7x^yAO ;|^, 2-t-yf-;H— ( yHUyPS, 4-t-7'f- 

Uy-4— 1, 8-7x-)-yxnuy-5->f /H-^fyKi;;!^. 2-t-yf-;i.3->f 

1. a-yy^i-yxavy-e-^jum. 1.8 4-t-rf-/P3--f>'Hy;i^*^ifiJ>^i.-s. 

-7x^>-XDi;y-7 -fyPffi. 1. 8-7x-^yx [0022]Ri AI/Rz cr>m^i,L<\mmmcr>m^ 

ayy-9-^;^a. i, 8-yj:i-yxu>jy-io ai~3O<?)ryP^;l^a<7)0llfc LtJi. xf- 

—f/kS. 1. 9-yxi'yxxivy-2->()vm^ rotf/pa. ^fyrntyi-s. n-r^fum. s 
1. 9-7x-^yxa'jy-3— l, 9-7x lo -rf-zt*. ■^y:rf-/PX. t-r^;i^. n-'^yf- 

:^yX^yy-4-^;^a. 1. 9-7x:^yx^•jy yp*, n-^Jfi^/PS, n-^ri-fl^m^ n~:^^^Jl' 

1. 9-7x:»-yxnyy-6— iyP- b HP^>';'<f-;PS, 1 -h Kn^i^xf-yl^, 2 

1, 9-7x-fyxn"jy-7->fyP«, 1. 9- -h Hn^S^x^/l^. 2-h Hn^W yr^;l«. 
^x^hyxn'jy-S-^^yl-a. l, 9 -7x-^-yXD l, 2->''b Hodfi^x^/l^, l, 3-i^'hKo^i/ 
'Jy-lO->f;P«. 1, 1 0-7x-^yxDUy-2 >fyroe;pa. 2, 3-j^*hHndfv-t-yf-;p 
— 1. 1 o-7x-^-yxD»jy-3— 1. 2, s-bUbKo^j^rnbr/i^. ^'nn^ 

1, 1 0-7x-fyxn'jy-4— 1. 10- -f-;!^. 1 -:J'onxf-;l^. 2-^'nnx^;U«. 2 
7x-^-yxo»jy-5->fyl^S. 2. 9-7x:>-yxn -:5'DD>f yyf-;PS, 1. 2->'*^noxf-;i^, 
'J^-i-^/i*. 2, 9-7x->-yxDyy-3->f 1, 3->''^'oo>fyrDe;i/a, 2. s-i^i^axi- 
fV^, 2. 9-7x:)-yxoUy-4-^;l^. 2, 9 20 t-fi-jum. 1, 2. 3-h»J^'Da7'De;i^. r 
-7x-tyXDUy-5— f;l^, 2, 9-7x-^yx ot;<^;i/a, l-rotxf-yWS, 2-fu^j:^fU 

xi*jy-6-^fm. 2. 9-7x:^yxo'Jy-7- 2-:rn^^vri-)m. 1, 2-i^'yo^x^yi. 

-fyWI. 2. 9-7x-^yx^yy-8->^y^«. 2, 1. 3-i^VDt>f yrntyi^, 2, 3-=J:rx3 

9-yjii-yxaOy-lO-^jm. 2, 8-7x^ ^-t-r-?^;P^. 1, 2. B-hUyotrobyP 

yxo»jy-i-^;l^, 2. 8-7x^yxD»jy- 3-K>^;l/«. 1 -3-h'xf-;i^. 2-3-K 

3->f;i«. 2, 8-7x^yxoyy-4-'f;PS, xf-yps. 2-3-H^y:/f-yi.a. 1, 2->''3-K 

2. 8-7x-^yxn'jy-5->fyl^, 2. 8-7x xf-yp«. 1, 3-i^*3-H>f yrntyi^, 2, 3- 
•^-yxoi)y-6-^yl/S. 2, 8-7x:^yxn»jy i^3-F- t-T'f-yp-^, 1, 2, 3-hU3-Hrp 
-7->fyi^. 2, 8-7x:>-yxo!;y-9->fyi. tryi^. r5y^f-;i^s. i-rsyx^yi.^. 2-t 

2, 8-7x^yxn«jy-10->fyl^. 2, 7 30 Syx^yPS, 2-T$^y^Vf^fl^. 1, 2-j^'r 

-7x-tyxQuy-i->fyi^, 2, 7-7x-fyx $yxf-/i-ffi, 1. 3-i^'Tsy-<yrnbvps, 2. 

OUy-3-^;^a. 2. 7-7x^yxo»jy-4- 3-vT5y-t-rf-yl^. l, 2, 3-MJTSy 

>f;t«. 2. 7-7x-tyxoyy-5-^yi/«, 2. roty«. e^r/^f-;!^. 1 -i^ryx-j-yi^, 2 

7-7x-^yxn>jy-6-^;l^, 2. 7-7x-^y i^ryxf-zi^. 2-i/'Ty>fyyf-y|/S. 1. 2- 

xn'jy-8-^yi^. 2. 7-7x:^yxoy y-9 i^'j^ryxf-;!^. 1, 3->^j^ry-f yrnfyus. 

-^ypa. 2. 7-7x^yxo'jy-io->f/PS. 2. s-i^'v-ry-t -yf-yi^. 1, 2. 3-hV'> 

1- 7x-^i^-ykS. 2-7x-^y:=:yl/S. l-7xy ryrotryP*. nho^f-yl^^ l--hoxf-/k 

f-Ti^--yPS^ 2-7xy'f-Ti^'-/PS. 3-yxyf- 2-=.h\3X.-f-)Um. 2-:xhD>f yr-^yi^, 

Ti^-^yPS. 4-yxy^ri'-y|^. i-yxy^-9- 1. 2-s^-hnxf-yi^, 1. s-i^-ha^vrvt 
i^-jum. 2-y3,j^^i;-fm. 3-yxy^i>->'- 4o tyka. 2, 3--j-Yxi-\.-r^f\/m. 1, 2. 3 

4-yxydf^^>''-y^2S, 2-:^dfij-yijy|^ -Mi-hDrof;i-s^*j^f ^>iis. 

a. 4-:t^-9-y»Jyl^. 5-:t^-tyU;P^. 2-:t [002 3] Ri mSRi <7)g^t, L<«ift|ffiac7)^ 

^1fS^7VU;l^. 5-:t=^r^^>'*ryUy^S, 3-7^ %.2'~-AQi<n7A'Y—liVmim>iVri\t. \i:-)vm^ r 

2-f-X-ypa, 3-f-X-yt«, 2-p«^ •Jyt*. 1 -y^-zi^. 2-zr^~}V&^ 3-yx- 

yptn-yp-i-^yl^, 2-yf-yH:^n-/l'-3-^ yPS. 1. 3-^9yVJ^-Mk. 1 -yf-yl-b'^yl^ 

)Vm. 2-^f-;Pep-;|.-4->fyP«. 2-^^yHf Xf-Uyp*. 2, 2->''7xnyWb':^yi^^ 2, 2 

a_,p_5_^;^^ 3-^f-;Hfp-yl'-l->fyP -y MJyl^b'::^;!^*. 1, 2--JY^})V\:=~A^^ 1- 

3-;<^/l^b"p-yi— 2->fyl^. S-^^^yl-tP ^^)Vr'))V&^ 1 - v;^^;PrU;l«. 2-;<f-yl'T 

3-^^;Pep-yl.-5->fyl'S. 'Jyl^. 1 -yxriyl^TUyl/S. 2-7x:iyPry;l' 

2- t-yf-yl'trp-yp-4-^y|/a. 3-(2-yx 50 a. 3-7xr^yl'ry;l^. 3. 3-i^'7x:::yi^r'J;i- 
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6. Ri RX/R2 (7)mmi>L<iiMWM(^mm-'4 
10 0 24] Ri &X/R2 (Dmmi>L<imm^(^mm 

>f yyf-yl-S. t-Tf^yPK. n-^y^;l^^ n 
n-^T^/l^a. n-it^^}Vm^ bH 
n^i^;^^;!/^^ 1 -b Kn^^i^xf-;!^^, 2-bHn 
^5/Xf^;l^^ 2"bKo^Wyrf-7^S. 1, 2- 
i/bKo^^-xf-^l^, 1. 3-S^'bKu^Wyrn 
tr;l^. 2, S-S/bKo^fS^-t-Tf^/P^. 1, 
2. 3-MlbKn^i/rnb*;PS, :^uo;^^7l.^^ 
l-:J^onx^;^S, 2-j^^onxf-;PS, 2-9uu 
>fyy^;PS. 1, 2->^:;^nnxf>;^^. i. 
:?'on-f yrnbVPS. 2, 3-S/^^on- t-Tf-;!^ 
1, 2. 3-Y^)^uuTu\^)Vm. rxi^^^;U 
l-yo^xf-;PS. 2-yo^xf*;PS, 2-y 
n^>f y^f^yPtt. 1, 2-s;^yu^xf^yi^, 1. 3 
->^'rn^>fyrnby^'S. 2, 

1,2. 3-hUyn^rab";l^. 

l-9-Kxf^;P«. 2-3-Kxf^;l/*. 2 
-3--K>fyT^;I^. 1. 2 S/'H-Kx^yl^. 
1. 3->-'3-K>f yTob/l^. 2, 3-i;^H-F- 
t-y-f-yPS. 1, 2, 3-h'j3-Krnb;l«. T 
Sy^f-yPS. l-rsyxf-y^S. 2-T$yxf-yP 
fi. 2-T$y>f yyf-yl/S. l. 2-i^'T5yxf';^ 
1. 3-5^'T$y>f yrabyl^. 2, 

y-t-:r^}im. i. 2, s-hUTSyroeyj^ 

i^Ty;<f-;^S. 1 -S^ryx^yl/^, 2-i/TJ 

xf-yi^^. 2-s/Ty-fyyf>;ps. i, 2-i/'i^Ty 
xf-zps. 1, 3 -s^vry-f y TP bvi/^. 2, 3- 
>-vry-t-yf■;^a. 1, 2, 

-ha^i-)Vm. 1 -:ihoxf-;^S. 2-:i 
bpxf^ypa, 2-::ihn^yyf^;l/a. 1, 2-^^::^ 
hoxf-yl^^ 1. 3--J:zh}0>(VT\3lf)im^ 2, 
3-i/::ihn-t-y^;Ua. 1. 2, 3-hy-hn 

[0025] Ri RX/R2 (ommi^Kimmmcom^ 
yh'jypa. 2-yj;'fyhy;ps. 3-7x-^>'^»J 

1— t7^^-b::i;l/S. 2— ^y:5'-brl;^S^ 9-^7:5^ 
-b^yPS. l-ei^-y^fi. 2-b''l^-yl^^ 4-bV 
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20 

2-b'7x-yMyi/a. 3-b'7x-;M;l' 
X. 4-b*7x-yK;PS. p-^^-7x-y^-4->f 
7xr:yi/-3->fy|/3i. p-5'-7x— 

^-7x::i;^-3->fy^S. m-5'-7x:iyI/-2->f 
o-bUy^S. m-hUyPS^ P-hUy^S. p 
-t-7'^;W7x:::y^S. p- ( 2-7x^;Prob' 
)V) 7x:^;l^. 3~y^'f^)V-2~i'y^)Vm. 4-^ 
i-)V-l-^y^)Vm^ 4-y^^)V-l-TyV^))V 
10 4' ->><f'yPb'7x^yMyUS. 4** -t-Tf-yp 
- P - ^-7 x:::;^- 4 - > f y^SWW^tt^ . 

[00 26] Ri m/Rz <nm^{>L<\mws^(r>m 
^2'^4ommw^m^mhLx\i. i-tfny 

2-bnU;PS. 3-b'oUyPS. e^^'-yP 

2- uui^-ypa. 3-eu>^^yp«. 4-try>^ 
^yi*. i-^VKUyi/S. 2->fyFyypa. 3->f 
yKUyPS. 4->fyKU;l^. 5->fyH»Jy|^. 6 
— fvHUyi^. 7->fyKyyPS. i--fy>fyKU 

2->f y-f yb'Uyi/^. 3->f y>f yKUyp*. 
20 4->f y^yHUyua. 5->f y>f VKUykS. 6— f 
y>f>^Kyyl«. 7->fy>f yK»Jy|^. 2-7Uyl/ 

3- 7ify^s. 2-oy7 7-yi^. 3-^yy 
77^y|^. 4-^yy77^;P*. 5-^yYy^:=. 
y^S. 6-^yy7^:::;I^. 7-<yy7^:::yUS. 
l-^y^yy7^^y|/S. 3--fy^yy7^:::y^ 

4- ^y^>'y7^-yps. 5->fy<yy7^- 

2-^yuyi^s. 3-^yu;i^. 4-^ry!; 
5~^j^))vm. 6-^yyypa. 7-^yuyp 
30 s-^yyyp*. i->fy^y»jyi^. 3->fy^ 
yuy«. 4->fy^yyy^s. 5— fy^yuyp*. 
6->fy^yiiypa. 7~^y^yiiyi^. 8->fy^ 

yyyl^. 2-^y^r1^y:::;l«. 5-^y^1^U:::yP 

e-^j^^^)z:.)vm. i-:fy)Vf^n})vm^ 2- 

;^;WN'yU;PS. 3-:j!>ypyN'yyyPS. 4-;j&;W\'yy 
yi-S. 9-;<?y|/y<yuyl'K. 1 -7x^yxui/':iyp 

2- y 3i^yx^)i/:=^)vm^ 3-7x^yxy>?:i. 
yi^S. 4-7x'^yxys^'-;i^. 6-7x^yx»j>^' 

7-7x'^yxy>^'-yua. 8-7x+yxy 

40 >--yl^^ 9-yx,^yx^)-J:::i)Vm^ 10-7x^y 
;^Ui;^-yi/S. l-r^^y^^-yi^S. 2-T^'»Jx-yP 

3- T:;'ys^':::;P«. 4-T^V'J:=^)i^m. 9-T 
^ U S^'::^yl-S. 1, 7-7x^y::^Qyy-2--fyl' 

1. 7"-7x-^'>'xn»;y-3->fy^S. 1, 7- 
7x•^^>';^^yy-4->fy^^. 1, 7-7x'^>X^ 
yy~5->fypa. 1, 7-7x-^yxpyy-6~>f 
1. 7-7x^>'Xpyy-8-^y^s. 1. 7 
-7x'^-yxnyy-9->f;^S. 1, 7-7x+>';j(. 
pyy-i o->fyi.s. 1, 8-7x:^yxpy>'-2 
50 -> fyl^S. 1, 8-7x^yxnyy-3->fyi^. 
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1. 8-7x:^yx^yy-4— fy^S. i, 8-7x 
i-yxuvy-s-^fm^ i, s-y^i-yxa^y 
-G-^fum. 1, s-yj^i^yxn^jy~7-^fu 

1, 8-7x^>'Xny:^-9->f/I/S. 1, 8- 
7x'^-yxnyy-io->fyPS. 1, Q-^x^h^x 

1, 9-7x^yxn>jy-4-^y|/S. l, 
9-7x^>'Xniiy-5->f;PS. 1, 9-7x-^y 
xuvy-e-^^m^ 1. 9-7x^:xxnu>'-7 
-^^PS. 1, 9-7x'tyxnuy~8->f;V'S. 10 

1, 9-7x:^yx^'Jy-l O-^f^l-S. 1, 10- 
y:ci-yxvivy-2~>()i&. i. lo-7x:^yx 
nuy-3-> f;PS. 1. l o-^x^yxnU y-4 

1. 1 o-yx:^yx^^;y-5->^;^s. 

2, 9~yjLi-yx\i^jy~i—(fvm. 2, 9-yx 
'i->';^p'jy-3->f;i«. 2, 9-7x^yxQy>' 

-4->f;I^. 2. 9-:7x^yxplly-5->f7l/ 

2, 9-7x^yxc?i;y-6->f;l^. 2, 9- 
r^x-i-yxoyy-T-^r/^S. 2, 9-7x:^yxo 
Uy-8 ^f;PS. 2, 9-7x^y;^niiy-l 0- 20 
-f;PS. 2. 8-:7x^yxn»jy-i-^;i^^ 2, 
8-7x+y;^o'jy-3->f;i^. 2. 8-7x:^y 
xn>;y~4-> f;i^. 2, 8-7x'f'y>^nUy-5 

— 2, 8-7x^yxuuy-6— f/PS. 
2, 8-:7x:^yxni;y-7— fyi^a. 2, 8-7x 
:^y;^^uy-9->f;^^. 2. 8-7x:^yxpyy 
10->f;PS. 2, 7-7x'^y7.n»jy-i->f;^ 
2. 7~7x-^yxoi;y-3— f/P^. 2. 7- 
7x-^yxn'jy-4->f;i'^. 2. 7~yj^i-yxn 
yy-5-> fyPK. 2. 7-7x'^-yxQ»jy-6->f 30 
JVm^ 2, 7-7x^yxuUy-8~>f;PS. 2. 7 

-y3Li-yxx3Uy~9~-{)im^ 2, 7-7x-:hyx 
nyy-10->f;P«. l-7x+i/::i;l^. 2-7x 

i-7xy^Ti^':i7i^. 2-7xy^T 
3-7xyf^Ti/~;i^. 4-7xyf^rs/ 
lo-^xyf-Ts^'ri/i^^ i-7xy^irs/' 

^Jim. 2-7xy^1^>-':l;^S. 3-7xy^H?-i^'::i 

/PS. 4-yxy^r1^>'':^7^S. 1 o-^xy^^fi^'- 

2- :t^i^yy;^a. 4~:t^i^yuy^s. 5- 

i^'rvu/ps. 3-y^^-}um. 2-f^x~;i.a. 3 

-f-x^/i^, 2-yf^ypeo-yP-l->f;l.S^ 2- 
^f-7H^n-;l/-3-">fyl^. 2-:<^}V\:u—)V-A 
-^/l^a. 2-yf^;H:rn-;I/- 5— 3-.?<f- 
;l/en-;P-l--^;l^, 3-y^;Wtro~;^-2->f 

3- ;^f-;^tfn-y^-4->f;P*. 3-^f-;^t 
n-;P-5-^;^*. 2-t-yf';pen-;P-4->f 

3- (2-7x-;^7"ntr/^) en-/P-i->f 
yP-S. 2-yf-;p-l->fyKy/l^^ 4-yf^;P-l 
->fyHy7PS. 2-;<f';l--3->f yh'U/PS. 4-50 
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^^;l/-3->fyHU;US. 2- t-y^;H ->f yK 
4-t-7'f';n->f yHy;i^^ 2-t-7' 
^)V3-^yY'})Um^ A-t~r^)V3-4yY^))V 

[0027] Ri m/R2 (ommi>L<immm(^m 

l-7x^;^x^;|/a. 2-7x::^;l/X^;i.S^ 1-7 
x:^;Myrutr;l^. 2-7x-;Myrnb7I/«. 
7x:^;^-t-7'^;l/*. a-'^-7f*;Mf-;l/S. 1- 
a-^7f^;PXf^7l^^ 2-a-^7^;^Xf^;l^^ 1 
-a-:^7f^yMyrnf;l/S. 2-a-^7f'yI/>f y 
T^ntf;!^, fi-i-y^}V:}^^)Vm^ l-0~-^y^iV 
xf-;i^, 2~p-^y^)Vx.^)Vm^ l-ZS-i-y^ 
/Wyrnt*;!/*. 2->3-^7f-;Myrntf/l^. 

1- eny;^^^;PS. 2- ( 1 -tfny;k) xf-^p 
p-^f-;Kyi^';l^. m-^f-;Ky>?;l^. o 

-yf-yKyS/'/PS. p-^uu^yi^/PS. m-^u 
n^yi^VP^. o-^on<yi^;l^, p-yn^^y 
m-yn^'<ys^;P3i. o-:fo^^y>^;W 
P-H-H^y>?;l^. m-3-H>C.yi;;PS, o 
- 3- K^y p-bKn^S/^yS/'yPa. m- 
bKn^i/^'^ys^Vl/S, o-hKn^i^/<Ly>-Vi^, p 

-T^jKyi^fim. m-T^yKy-jfim. o-rs 

y^yyVl-S, p-- hn^yi;^;^^, m-r:hu<y 
i^'^i^. 0 — bu^yi;^;^^, p-i^Ty^yi^';^ 
m-s^Ty^ys^'yps. o-s/ry<y>-';i^. 1 
-t Kn^>'-2-7x:i;Myrnbvi/^. l-^a 
o - 2 - 7 X -;P>f y r n \f)l^mmfMi^ . 

[0 0 28] Ri &J/R2 (owmi>L<immm(om 

4 0<:7)ry-;l-:t^>'»{i. -oztm^ti. z 
<7)0i|fcLT«7x::i;PS. 1-^7^-/1^. 2-^7f- 

jum. i-TyhU)\^m. 2-Tyby;PS. 9-Ty 
bU/PS. l-7x^yb»j;i/S. 2-7x'^yMi;^ 
a. 3-7x^yhy;l^. 4-7x^yb»;;i^. 9 
-7x'^ybU;l^. l-^7^-bri;|^, 2-^75^ 
-b:i;|/aE, 9-^7^^-b:i;l/S. l-bl/r:y^a. 2- 
ei^ii;!^. 4-UU:^;l^. 2-b'7x^;W;P*. 
3-b'7x-7P^;l/«. 4-b'7x::i;^>f;^S. p-^ 
-7x-;^-4— f;kS. p-^-7x:i;P-3— f/l^ 
p-5^-7x::i;P-2->f;^S. m-5^-7x-;l. 
-4->f/Ua. m-5^-7x^;l^-3->f;^a. 
-7x^/1^- 2 o-MI;|/S. m-hO)U 
a. p-hy;l/S. p-t-yf^;^7x-;^S. P- 
(2-7xr:;P7'ntr;^) 7x::i;l^. 3-yf-;P-2 
-^y^)vm. A-^^)V~i~^y^)vm^ 4-yf- 
;P-l-Tyhy;^S. 4' -;»if';^b'7x^;Wy^ 
a. 4" -t-7'^;p-p-5'-7x-;P-4->f;^ 
a. 2-^0^;!/*, 3-boy;l^. tf^i^':::;l/S. 

2- \:^)i^:=^)Vm. 3-bUi;-;P«. 4-b'Ui/'-;L^ 

2-'<yHy/^a. 3~AyY'))vm^ 4->fyH 
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VK'JyPS. 1— fy>f yFU/Pa, 3— fy-f>H'J >f;l^. 2, 9-7x-^yxoyy-8-> f;l«, 2. 
4-'fy^yKi;;PS. 5— f y>f yH'j/PS. 9-7x:^yxDUy-l o-^;i^. 2, s-^x-^- 

6- ^y-fyHy/i^. 7-^v^yYVj\^. 2-y yxxi^}y-\-^)vm. 2. 8-7i-^yxnuy- 

3-7'J/l/a. 2-oy79-;l^. 3-'^ 3->f;kfi. 2, 8-7x:^yxo'Jy-4->^/^S. 
yy77-/i«. 4-'<.yy77-;i'a. 5-KyYy 2. s-yx.-)-yxu^}y-5-^)V&. 2. 8-7x 

e-'cyy^^-^p^. 7-'<.yy7^:^;^ ■^yxnyy-6--f;i'S, 2, 8-7x^yxn'jy 

i-Av^yVyy=~)vm. 3-Av<yVyy- -7-^>um. 2, 8-7x•^yx^'Jy-9-^;^ 

^'i^, 4->fy'<.yy77-7t«. 5->fy'<.yy79 a. 2. 8-7x-^yxDU>-io->f;pa. 2, 7 
6--f y'<.yy77-;i^. 7-^V'^yYy 10 -7x-fyxn!;y-i— <;pa. 2, 7-7x-^-yx 

y-jm. 2-^yuA^. 3-^y»j/i^. wjy-3-4fim. 2. 7-7x:>-y;^nuy-4- 

5-^yy;i«. e-^JVA^m. 7-^yv >f;i^, 2. 7-7x:^yxolly-5-'fy^s, 2, 

s-^yv/im^ i-^v^yv)i&. 3-^y 7-7x:^yxnyy-6->f/i^«. 2, 7-7x:^y 

^yyypS, 4 -fy^yj;!^. 5-> fy=^y'j;i^ xn»jy-8— f;i^. 2. 7-7x-fyxnuy-9 

a. e—(v^yO)um. 7-^v^yVfum. s-^ -^f/ua. 2, 7-7x-^yxpl»y-lo-^y^a. 

y^yj/ta. 2-=^fy=^^u::i;i^. 5-:^fy^-t»; i-7x^>*-;i^. 2-7x^j^n;i^. i-7xy 

-fim. e-^y^^u-fum. i-/}/w^Y^jium. ^ri^-)\^^. 2-7xyf-Ti^'-;pa. 3-7xyf- 

2~fi)VJ<.Y^))V^. 3-t)Vf^Y'))vm. a-hjvj^ T'J~fm^ 4-7xy^Ti--/p«. i-7xy^-9- 

yy;P«. 1-yx.i-yxVi^-im. 2-7x^yx 2-7xy^-t>''::i;l'a, 3-7xy^-9-i/ 

0'J-)im. s-y^r-ryxvi^-jm. 4-7x^y 20 4-yx.y^^i^-/um. 2-it^-^Y^}A' 

XUi^-ZPS, 6 7x-^-yxUi^-^WS, 7 7x:^ 4-:i-^-<^y'J;wa. 5-^^^fyU;^S. 2-5r 

yx'jx-;!^, s-yj.iryx^ji^-fvm. 9-7x ^-^-i^'ryu;!^. s-jr^-^-yryy^i^. 3-77 

-^yXU>'*-;^«. 1 0-7x•^y:^>Ji^rl;^a, 1- f:i/l/a. 2-f-xrL;l^^ 3-f-x-/Pa, 2-;Xf- 

r^Ux-;l^, 2-T^'yi^':::7l«. S-T^'iJi^'ri )V\::u~)V-l-4 2-yi^)l'\:n~)V-3-^ 

>vm. A-Ti'O'J-fUm^ 9-r^"Ji^'-;PS. 1. ;^a. 2-^f-;pea-;k-4— 2-^f-;Hf 

7- 7x-^yxo•Jy-2— f;ws, 1, 7-7x:^y o-yp-5->f;l^, S-^^yH^n-zP-i— f/p 
Xn»jy-3-^;l^, 1, 7-7x^yxnUy-4 3-^f-;Hfn-yi'-2->f;i/a. 3-^f-yl/trn 
-^yi'S. 1. 7-7x^yxn'jy-5— f;i«. -)V-A-^}vm. 3-j<f-;i'fn-;^-5-^/l^a. 

1. 7-7x-^yXD•Jy-6-'^;^S. 1, 7-7x 2-t-Zfi-)V\^U~lV-A-A)Vm^ 3- (2-7x 

■?-yxn»;y-8— f7i«. i. 7-7x-tyxn»;y 30 ~)vyu\iA,)}fu~)V-i-^iv&^ 2-;<f-/p-i 

-9-^;i^, 1, 7-7x-^-yxnuy-io-^;P -^yH»J;i^. 4-^f-/P-i ->f yKU/l^, 2- 

a. 1. 8-7x^yxD>jy-2-> f;i«, 1. 8- ^f-^i'-s— f yh-'j/i-a. 4-;<f-;i'-3->f yKU 

7x-^yxo'Jy-3— l. 8-7x-^-y;^n n^S. 2-t-7'f-;H->f yK'J;P*. 4-t-yf- 

liy-4— 1. 8-7x^yxo'jy-5->f ;n >fyK'J;i^, 2-t-~f^)V3-^yY^))V 

1. 8-7x-^yxoUy-6— f;pa. 1.8 a. 4-t-7'^;i^3— f yK'J;i^AWfe^?.. 
-7x-^y;^oyy-7— f;i^. 1, 8-7x:^yA 10029] Ri MfRi <rmmi>L<\mWik'y)^ 

xi*}y-9-^ivm. 1, 8-7x-^yxn»jy-io gc2— 3 0<or;P3:iif>';{f;p5j?-/paii-cooYfc^ 
-^yua. 1. 9-7x-^yxouy-2-^;i^a. YO0i|t LT{i;^f-;ua. xf-;pa. Totr;p 

1, 9-7x:^yxouy-3-^/^a. 1. 9-7x a, ^yrotr^pa, n-y^/i^a, s-y^;pa. -< 
^yxp»jy-4->f;pa. 1, 9-7x-?-yxDyy 40 yyf-;pa. t-y^;pa, xi-'^y^ivm^ n-^^ 

-5-^/Pa. 1, 9-7x^yxnUy-6— f;l^ i^)Vm^ n-'^TttV^. n-:^9^)Vm. tKD^i/ 

a. 1, 9-7x-^yxo»jy-7->f;Pa. l, 9- y-i-ivm. 1 -h Fa^^fi^xf-ypa. 2-hKo=^ri^x 

7x-^yxouy-8— f;pa, 1. 9-7x^yxo ^}V&^ 2-t FnJfWyyf-;pa. 1, 2--J\uV 

•jy-10— f;ua. 1, 1 0-7x^yxnUy-2 u^i^xrf-A^^ 1. 3-vbHn=;|fWy7-oU;l' 

—i)vm. 1. 1 o-7x-fyxn'jy-3— </pa. a, 2, 3-'j\LYxi^i^-t-f^)m. 1, 2, 3 

1. 1 0-7x-^yxoi)y-4-^;pa. l. 10- -Mih h'n^i/-yntf;i^. yuu}i^)\^m. 1-9 

7x-^-yxnyy-5— f;pa. 2. 9-7x-^yxo nnxf-zi^a. 2-^'nnx^;i/a, 2-i^nD^yy 

yy-l-^/Pa. 2. 9-7x-tyxo"jy-3->f f-;l^. 1, 2--J'?X3X3X.i')vm. 1. 3-5/^'Dn 

/pa. 2, 9-7x:hyxo»jy-4-> f;i«. 2, 9 >fyTDbr;pa. 2, 3-i^yuvi-t-~f^)vm. 
-y3:i-yxavy-5-^fim^ 2. 9-7x-^yx 50 1, 2, 3-by^'oaTot/pa. yat^f-^i-a. 



(14) 



25 



1 -yDtxf-;l^S, 2-yntxf-;l^S. 

:?'nt>f vTotr/i/«. 2. s-i^'^nt-t-y^/w 
a. 1, 2. 3-M)yDtTaeyl^. a-K^f^/l' 
fi. l-3-Hxf-;l«. 2-3-Kxf-;l«, 2-3 
-hM vyf^/PS, 1. 2->''3-Kx^;i/S. 1, 3 
-i/g-K^yrnbvi-K, 2, 3-i/'3-H-t-y 
1. 2, 3-h'j3-Hrne;l^. TS/;* 

i-Tsyxf-;p«, 2-rsyxf-;p«, 2 
-rsy^fyT'^/ws. 1, 2-xTSyx^;pa. 
1, 3->^*rsy>f yroeyi^. 2, s-^rsy- 

t-yf-;P«. 1.2, 3-h'JT5yrotf;l^. 
Ty^f-;l^, 1 -i^ryxf-;!^, 2->-Tyxf-;l^ 

2-i^Ty^yr^/i^, 1. 2-i''i^ryxf-;i. 
1. s-i^vry-fyroe/p*. 2, 3->''i^r 
y-t-y^/i^. 1, 2, 3-ho i^ryraxiju 



10 
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*x^;l^, 2--ho>fyy^;l/S. 1. 2-i^'3ibo 
xf-/!^. 1. 3-x::^fo>fyrae;P«, 2. 3- 
i'-ho-t-y-f/Pa. 1,2, 3-MJ::ihDTo 

[003 0] Ri AX/Rt <omt>L«±4ESm<:0^ 
ia3-4 0Oj^y;l^<7)fif5tLT«. h'J^f-^l-yy;!' 

[003 11 An tAr2 St^Ri bRz ii^\,Mzi^ 
[{t6] 








[00321 JJBHRjt ( B ) {ctJV . A • TIB mt. A' HT'J ~)VT S y«tS«S§iiJ::7 :^-)VMkX: 

-m, ( 2 ) - ( 1 2 ) *»A,stmsffi-c& . mm^ ti^ru. 

L<»i*e^<0^^1~3 0<OT;l/=3f;l«. XtiSift [0033] 

tt<<iiiam<!O7x:::i/P«tJ;0»©:^ilTV^Tt,i [-ft;?] 

v\ fit. B*>'T'J-;i'r5ys-e»ftSitTv^SJ^ss$ 
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[00341 (2) ~ ( 1 2) ^tf. An — Ar *SAri — Ars . Ri ai/R2 (^MftWJi. 

3 tt. ^ti^tiMiinz. smhtKummmcomme (a)<7)(i)~(ii) ^tzm^An -Ars . 

-3o<or>j-fum. An ti.mmhL<iiMam<om 3o ri rvr2 tmtTh^. 

mm-3ocoTv~]^>m. An tiwmi>L<tm loose] -mc (a) rx/ (b) co^izmm 

ffift'O^S!6-3 0(7)3ffitO^#;^S-CS)S. Ri ^comtLXii. >'NO^r>lg^^ b Ho^i^/PS, g 

^ , t Ko^i/yi-x , Bmt> L < ammmc^T s y a. ^ l < {i;*gs©<^)r;pdf a^t i < ji^s^ior 

3 0<7)T;P-4E-/pa, a«lt>L<{4*ES«cO^St2~4 fflftt L<t4iESSicOTyl-3df j^S, ^i>L<(±*ES 

0 £^t;w^-;p» . Mflit, L < timm(^mm. s ~4 SK^sK^^bicsa. sat, l < umiSiffmmm 

^2-4 oam^wMmm. mmi>L<\mmiff)m ^fc. -te^ (a) i.zmh^ ( i ) - ( 1 1 ) . 

nmi^Aoairyiv^)vm.mki:>L<\mmi<r>^ Rx^-m,(B) \,zmh^{2)'-' {i2)ii^ m 

<0^ia2~3 0 (7iTA'az^^i))Vif^-}\^^ Sftt, L 5-^3 0«>'^'nr;P^;l-at^$tLTV^S fcff* L 

<«±lsaMcoM*fc3-4 0Wi^«J;l^, X«;&;P--K^ v^. 

i!t. An t A r2 St^Ri t R [0037] *||BB«HKie ( A ) ( B ) 

2 \i. ^ti^t\m.\,z. -S}.^\,z^vmwmkmm. mmmwL^^itsnmmkmz^ijK ^oim 

X^XW ^(\2) Op{i. OXMlX'hh, ^sit-^izm.^fihi,ffyx\i^j:\\ 

[0035HR3e(B)O(2)~(12)Sfc:fc(t* [^t8j 
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(AD «A«> 



[0038] 




[0039] 



^50^ [^Ll 0] 
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10 0411 ^50-35 [{1:12] 
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<BM) 

(BU) 



[00421 

litis] 




50 [004 3]*||H|3coUaHISs^(A)&l/(B)£0^ 
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jRst ( A ) xii ( B ) «o^#Se^l:^^#4Ht, L < Jizg 

XiiJEILmmi^. mEHRsS (A) Xtt (B) 
^^i^^^t. L<\iM^ff)mk LT^#tS t 10 

[0 0 441 l5iBl3K«3&<, $i?,{cTD-;l'r5 

( c ) X'^^ixi T u -^i-r 5 yik^i^m Lv\ 

[^141 



20 



(S*. Are {±. ^Sb!;^6-4 0CO^#KST'& 
0. Ar7 at/Are ii. ^tl^m^^Z^ **JS^X 

[0 0 4 5] Are CD^WLifi6^4 0C^^tm<^0 
«Fi LV^SMflR6'-4 0<5Dr LTtt. 

if^lz-yK no-;^, b'7x^;l^. :^-7x~;k hro 

i^tiSo i5t. #4U>e[M^6'-4o<7)ry-uy 

*tLT{±. yx:il^y. i^y^uy^ Tyh^:il/ 

x-l^y, ^-7x^:1^ y. fn-yi^y. yy-u 
y. ^^y:^^i^y^ ^yY^:tyx,:=^vy^ :^^^-J 
rY^)vy^ -Jy 3^-)\/TyVy^vy ^ -(yvvu 
y. ;*y^Av^yi^y. uy^-vy. '^^yy^yyvy. 
7;P:t^yT'^]/y. T-br'^:7h:7;^>t'^yx::^)/>^ 40 

[0 0 4 6] ^i>. ^g^*-'6-4 0<^^Sj|ge»±. $ 

t-yf-;i.S, ^y^yp^. A.^i/zPS. zyi^u^ 
^^i-M (xh^S^S. y b^i^S. i -rn;}<'^>' 
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i^S, i^^'OA.:^^;^;!-^^.^) , lSlS^iC6-4 0 
OTy-;P». SIS^a6-4 0c7)Ty-;WiT'-^$ 

tutr^ys. OT^is^6-4o^ry-;i.^S:^rt-& 
x.x'rJi^. ^Scl-6c^r;^^;P>^*^§xxT 
/l^. i^ry*. ::ihnS. ^^uyy^^tmfhti 

tfz. An atXArs <^^*fi*^6'-2 0<^S 
ffiSi:LT{i. Are (50j^St*^'6-4 OcO^SKS^O 
3^^Sc*^6-20«7)t><^*W4/i^. HijiEry- 

;^rsyfl:^cofi»ii:LTa. hy^x^i^pr^y. i^' 

7 X :::^}Ui-y^)Ur ^y^-Jyx. lx::L;pr 5 ym 

[OOAl\X^^))VT^yit^^hLX\t. TifiHR 
5^ (D) Tm^flhX^^))VTiy^^i)m±L\\ 

[fl:i5i 



[0048] (^(f. Ar9 ^i::^^^. b-7x- 

yX^ti:t2m<r)imX-h*). Anoat^ArnJi, ^ti 
^mAiz^ ★SlS-^Xti^Sl^te-SOtO^SBe^ 
TftO. Ar9 . Arioat;fAriittim?il.V^Tt>J: 
<. ArioatfAriicO^J'^^<ti,-J-*iXf-U/l^T- 
^^flTV^S. n{i. l-4i0fflrC*i.. ) A 
r9 . Ario&t^AruCO^^kLTtt. BUiaHKat 
(C) <0Ar8 •C#fffct><Ofc^«<0t)<03!)JW^*i 

[0049] immkzmhwskE L«i^*^«jio 

vfmm. Piffi) ^«jt*«^f^.its. *^j] 
ixxhx<^mff)iS[mmm. mMm. m^mm 

[ 0 0 5 0 ] ^W^crymLR L«^i7)iaFi Lv^Jg 

mAz^ m&etY-Jtyvi^^^hm=fifihh, 

x\ s?cttK-A-yht{i, mfmmtit^mmjci)^ 

v^mcomim. rn^H'j^mc^^^ti'yymi. r)Vf) 
^):m^w,m.\m. r)Vii^)±m^i\n^y\^ 

^^^^mc^t.liL\m^^(^mr)>\a*fy'!L 
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ff^ L^^Jt7c1t^'->'^">'^t tT*±, Na (ttVMS : 
2. 36eV) , K (ttMS: 2. 28eV) . Rb 
(ft*I^IS:2. 16eV)fcitfCs (ttVUfC : 
1 . 9 5 e V ) *><!.^-&fif*>A>SiR§ilS^-:3:< fc fc- 
o«^Tyl/;*U^J?>. Ca (ttV^S: 2. 9eV) , 
Sr (ttTOSC: 2. 0-2. 5eV) . ZitfBa (tb 
Vmm : 2 . 5 2 e V ) *>4,:S:SS*>^>M8^$il5i!'-^r 

•CfcO. $'?>fcff^L<«. RbXttCsT$)0, ftt> 

•&i3-fri>if * L< . C s 5•^^;^:m^*>•fr. m 
i.{f, CstNa. CstK, CstRbfcSVMiCs 

b^aiby.tffm^^h^X'hh^hi3mt.L\^. cs 20 
[0051] immmm Hist ^mis 

T;l^;<r H t LT«. mtM. L i 2 

O. LiO. Na2 Na* Se. NaO^*5^»f^> 

CaO, BaO. SrO. BeO, Ba 

m>f\uy>mit LXM. mt\i. L i F . N a F , 40 

KF. LiCK KC I, NaCl*f*W^.iX-S. ^ 

Ji. «;i{f. CaF2 , BaPa . SrF2 . Mg 

F2 . BeF2 mc^y-/^^. y y^mm<r>J\xi^ 
[0052] ^^fmm^mm-h^i/^b lxm. b 

a. Ca. Sr. Yb. Ai. Ga. In. Li. N 

a. Cd, Mg. Si. Ta. S biSll/Z nCOi!.^^r< fc 
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:ifih(rmmmmm^^tix\^ixi,i. io^w^s 

W&^^t Z fc**T-# S . ^rfc. LOiXo ^mtlt^ 

tLTti. J:MLfcr;^;*'J^;&/^3y-^^^^ r/i^ 
[0053] ^mmmmE Lm^Fmma. jetl^je 

-fb-f >'i''>>i.^^ ( ITO) . (NESA) . 

^. ^*>)iffl-Cl'&, ifcliffitLTJi. 

^ ( A) XJ± ( B ) T'jg$*t5fl:^^^^-r^:fflSj^ 
mii. iH^«a (MBES) 

- h^«0»Sfc J: S^ftKO:&ffi-C»jSt-S i t i}-X' 
t:Si|ffi$*i^v^*\ -mzmMimt^'hh\^yiii~)V 

m(r>!mii^^t'^<. mzmt^'th.n^'^'efmE.ifi 

[0054] m.<7}j: 0 1. mLE Lm^<r)^mwm 
iz^mnmw^^mt-^m^^ i fc t J; 0 . ^ 

L . $ f> tsjasetttcgiifc^riaE ^ us c t 

hximsm^comSi. ^s. sm»t. r^'-fe-t 
o~m^znmizm^^hti?>. 

[00551 

immm] mz. mmmm^-^x^^ma^ (>i,zmL< 
mm-ttti\ :^mMi^iti^><mimizm^^titt<7) 

-^mi iit-^ (Ai) <o^j£) 

( 1 ) 9-(2- ryhy-tyff)-^^ 
Ar#H^T. ^7'atryh7^:y(3g, 12i»ii»l). 2-i- 
yifVyr^nymZ-Ag, 14iik)1. 1.2eq) . fVy^:^ 

(V^)y3^-)\^ii^xy ^y) f'<y'J^M0)(0.2&z, 0.2 

4ininol, 2%Pd)^i;;<h^i^x^'y(40inl){CSffiL. 2Mk 
K^hi;'>A7K^(4.5g, 42niiiol, 3eq/20ml)S:Jni.T 
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■CSIS!L-C^3lfeiafls(2.7g,JR$ 74» mtz. 

COa, »H-NMRfcj:09-(2- -^7^;W r:^h7-b 

iH-fMR (CBCh. THS) 5 7.2-7.7 (9H, m), 7.8-8.1 (6 
H, m). 8.51 (IH. s). 10 

(2) 9-yDt-10-(2- ryh7*>^<7)^J« 

9-(2- -y-y^iv) ryh9-by(2.7g, s.gumoi) Srii* 

(N,N-i/;<f-;P*;PAr5 K) DMF(50il)t<gjSt, 
5K) NBS(1.7g. 9.6niiiiol, 1. 

ieq)(^te7icDMF^(6i«i) iMtx. mscmmm. 

®*^^)S'J. ^^/-;PT'gfc«^L-C^||^f|:(3.2g,IR 
^ 94Z) ^H/.:. C:<0t><7)ll. iH-NMR(c:±i)9-y 
oqE-io-(2- ^^f-zw ryh^-feyfcl^S^fLfc. 

iH-NMR (CDC13. TMS) S 7.2-7.7 (9H, ■). 7.8-8.1 (4 20 
H. m), 8.62 (2H, d, J=8llz). 

(3) 9-(\-{2,2-=Jy x.-lV\i-)V) yjL-M -10-(2 

- ')-y^)V) Tyv^-^> (AD) o^jg 

Ar#H^T. 9-:/ot-10-(2- r>'^5^r>' 
(3.2g. 8.4iiiiDl) , 4-(2,2- =Jy 3:.->V\:=~)V) V :l- 
;P.ifo>'i!(2.8g. 9.3«Dol, l.leq). "rVv^X (Mi 
7x:i7P*X7-f y) O.ieininol, 

^(3g, 28inol. 3eq/15Bl)5:JP;tT10^^cS[LJt, 

LT^ISfeiafr(3.7g)^tlfc. ^ii5-«lih;l'xy(40» 
D^^SL. SC?^. ^«'JLTgSStfefflflc(3.4g.JR* 7 
3» ClcOixW) >H-NMR<7)ji^|HlJJlT 

'H-NWl (OCh, TKB) * 7.15 (IH. s), 7.2-7.4 (17H, 
n). 7.5-7.8 (8H, n), 7. 8-8.1 (4H. n). 
$^>t. ^l^>i^JtHf♦:(3.4g)S•340 tl/lO-STon-Cl^ 

C0t)(0t±, FDMS (y^-Zl'HT^y-T'vgyvX 
5)-tr) tJ:OB«!|*i (Ai) T*S^t^i|gL;rc. 40 

FDMS. calcd for C44H30=558, found b/z=558 (Mt. 10 
0). 

A max, 397. 378. 359nm (PhMe) 
Fmax, 438nm (PhMe, Aex=397ni«) 
Ip=5.71eV (lOOnW, 27Y/eV) 
Tg=108X:. 

[0 0 56] iit^m (A2) ffy^m 

( 1 ) 9-(3.5- -jro^ey^i-ti') ryhy-tx^-^fS. 50 
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(rmmr. 9-^-^'ry^7^^y(8.7g. 29bidoi. 1.1 

eq) . 3,5-yro*7irL;l/;JfDyK(7.3g, 26iiiiiol), 

r-hy^X ( hU^i-zl^^X^^y) v't^>'''>A(0) 
(0.67g. 0.58iiinol. 2»'d)^ h;Pxy(80inl){;:@}SL. 2 
MKgE-:M-'J'>A^K^^(8.3g, 78ibiio1, 3eq/40iil) 2: Jd 

LT3$feiI«t^#;t. ^ii&>''^nn;>{^y(20inl)(c® 

^LT^^feEl*(5.1g,lR$ 48%.l«»crop) ^ 
?K5;«?9A:?u-7h^^97-f ('>'JAy)\^/'^^->)-y.. 

(4.2g.ltZ* 393;.2"'crop) 

(9.3g,ltS?* 87%) irWz, C:<7)t«0{i. iH-NMR{C 
J:09-(3,4- >''rnt7x::^;W Tyhy^ytm^^ 

'H-NMR (CDC13. TMS) d 7.3-7.6 (8H, m). 7.85 (IH, 
t, J=2Hz). 8.0-8.1 (2H, m), 8.49 (IH, s). 
(2) 9-(3,5- 2^y:i.-)Vyx.:z)\.) TyVy^yc^ 
J£ 

ArUHmr. 9-(3.5- 'J-fa^y x.-)V) Tyhy'ty 
(5g, 12111101). 7iX/P;J<DyiE(4.4g, 36iii»l, 3eq) 
. T h^^X ( h "J 7i^;P5j:X7 ^ y) JtyiJi^A 
(0)(0.55g, 0.48bido1, 2%Pd)^ h/l^xydOOml) t^*^ 
2Mg^-^h'J'>A?jc^g?S(llg, O.lOiDol, 3eq/50iDl) 

^jDxriOl^^iggLfc. ^jm^i^%HL. 
A.*«aS:»]R. 6^AiS*(50il)T'«l5fi^. BSifVJ?':!^ 

iiyi.ifu~7V^yy i {i^*)iiy)V/^^^y^^^ 
■^y+sz i^^u^ii^y. Wi^iz^^^y+m. 
ux3^9y) ■tMm.x\m.^T^)vyr7m^{^M, 

74X) Sr^/v!. ClOtiOJJ. iH-NMR^t^FDMS 

fcJ:D9-(3.5- Vy 3.-)Vy s.-}V) ryVy^ytn 

'H-I<MR (CDC13. TMS) d 7.^7.6 (lOH. m), 7.7-7.9 
(8H, n), 8.01 (IH, s),8.05 (2H, dd, J=9Hz. 2Hz). 
8.52 (IH. s). 

FDMS, calcd for C32H22=406. found ■/z=406 (M+. 10 
0). 

[0057] ( 3 ) 9-yot-10-(3.&- 'Jy j--fl^y X 

-)\^) ryVv-^yff)^^ 

9-(3,5- i^y 3i~)Vy 3,-)V) Tyvy-ty{3.6g, 8.9 

■nwl) ^il*DMF(60iil)t^)SL. NBS(1.9g. lln 
mol, 1.2eq) <^*DMF|g?S(7iil) irMiX. m^T 

mm^i. -mscWLtz. Ri£ig^^7k(50iii)-c' 
mil. mi¥^^!SL ^i^y-fi^x-mixm^tii 

(3.9g.JR$ 90!!:) ^#!t. Z<7)h(D{i. iH-NMRlC 

J:09-7'p^:-io-(3,5- -Jyj:-)uyji-)U) ryhy 
^ytm^^iifz. 

'H-NMR (CDCls, TMS) S 7.3-7.9 (18H, n), 8.01 (IH, 



4 1 

t. J=2H2), 8.62 (2H,d. J==9Hz). 

5->-'7x~;k7x-7^)Tyb^-fey (^t:^ (a 

2) ) 

ryh^-fey(3.9g, S-Ommol) . 4-(2.2- i/7x:::;^b' 
7x-yP'.tvnyK(2.7g, Q-Ommol, l.leq). 
(Ml7x:::^yP7i^X7>f y) ^^'7>-'»>A(0) (0.18 
g, O.iemmol, 2XPd)*WPxy{30ml)fcSSL. 2M^ 
i^h^J^Aymm{2.9g, 27niiDoU 3eq/15iil)S:JOi.T10 10 

y+20% i^'^on^^y) T'«iS!LTQfeBlf4c(4.3g,iR 

iH-NMR (CDCI3, TM5) d 7.15(1H, s), 7.2-7,5 (24H, 
m). 7.7-7.9 (lOH, id), 8.02 (IH, t. J=2Hz) . 
$^>(;:. f#^>ti/v:H*(4.3g)^360 "C/W^loxx^xn 20 
S#^«l{^^wfctJ:0?«1ffeia»(3.2g)^f#5to 
C7)t>c^)«. FDMStCiDa(im(A2)T'*S^h2: 

FD^G, caicd for C5 2H36=660, found in/z=660 (M+, 10 
0). 

Amax. 397. 377, 359niD (PhMe) 
Fmax. 435nm (PhMe, Aex=397nm) 
Ip=5.82eV (lOOnW, 60Y/eV) 

Tg=120r. 30 
[OOBSl'&^CTS (It^tl (A3) <ry^m 
( 1 ) 9-(3,4- V^uuy:^z:.M b7-b>C0^flE 
Ar#BB^T. 3.4-i^^'nn7xrL;P;KnyH(2.7g, 14ii 
nol, l.leq) . 9-yn^:ryh 7-^^(3.35, Bmmol). 
xh7+X (M;7x:i;P^^X7>fy) >'\°^>^'»>A(0) 
(0.3g, 0.26ninK)l, 2%Pd) ^ hy^xy(40iDl)fc!g}iL. 2 
M^ig^hU»>i.7k^}Bt(4.5g, 42mK>l, 3eq/20Bl)i&Jn 
^.TW^^L^c. RlS^'&?*l^5SyLTPd||i&|^ 
hmt^h^^^^^^ M*tftie*(3(kl)Tgtit. 
l8S[irei?^^S^'>ATSg«. i§«g*tT^fe*>f;l/^ 40 

Tg5llfeIil#:(3.7g,JtX¥ 88Z) ^'mz. .icOtcOii. i 
H-NMRtJ:09-(3,4- -J^uxxy :x,:z,)V) TVYv 

ilf-NMR (CDCI3, TM5) d 7.2-7.7 (9H, m), 8.02 (2H, 
dd. J-7HZ. 2H2), 8.48(1H, s). 
(2)9-(3.4- >^7xnyP7x:^;W Tyh^HrycO^ 

Ar#HMT. 7x:::;^.1fn>K(3.6g, 30nmol, 2.7eq) 50 
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. 9-(3,4- S/i^Pn7x-;W ryb7'fe:y(3.7g, 11 
mnol). (by7x:^;^*X7^y) 

^7KlI){0.72g, Llmmol, 5^Ni). Y^)y :x.:=^}V^>^Xy 
>fy(0.58g, 2.2inmol, 2eq to Ni) . U 'J »>A7K 
^Pfe(16g, eOmmol, 2eq)^iE*h;l/Xy(80ml) 

80T:"C10«fBBlljRL3t. RIB;S^t*(50Dil)^lni 

:ftS7K(30inl)T'^f^. ^^y^i/^d^X^^. mk"^ 

7>f (>'U*y;^/A.:^i^y+lOX S/'^^'un^^y. ^ 
^1^y-f-20% i^'^nn;^:$^y. Wk\z^^^V^'m 'J 
i^xiu^^y) T'»iSLTafe@*(3.7g,JR* 83%) 2: 
.rcOtcOJl. iH-NMRai^FDMSfcJ:09- 
(3,4- >^7x:i;P7x-;W ry h7-tytH£3tL 

iH-NMR (CDCI3. TMS) a 7.1-7.7 (17H, n), 7.8-8.1 
(4H, n), 8.49 (IH, s). 

FDM5. calcd for C32H22=406, found ib/z=406 (M+, 10 
0). 

[0059] ( 3 ) 9-(3,4- >-'7x:^;P7x3z;W-10- 

yn^ryb7^yco^S; 

9-(3,4- $/7x-;l/7x::^yW Ty h7-lry (3.7g. 9.1 
nnol) 5:l!!l*DMF(50inl)fc!iSL. NBS(1.8g, lOn 
mol, l.leq) ^*DMF^^|(10inl)^iiai.T. SO'CT 

^ffl-e4 «rSJa*t. -mmttz. mm^^Ms 

fe@f*:(4.2g,JR$ 95%) mtz. COt>0{i. iH-N 
M Etc J: 0^(3,4- ^'7x-;I/7x-;W-10- T'P^iT 

yh7-feyfcHS3ft)to 

iH-NMR (CDCla, WS) a .2-7.7 (17H. m), 7.85 (2H, 
d, J=8Hz), 8.61 (2H,d, J=«Hz). 
(4) 9-(3.4- S^'7x:::;P7x::i;W-10-(4-(2,2- >?7 
x::iyPt'-;W 7x-;W ry h7-by (^fc-^ (A 

3 ) ) C7>^« 

Ar#HMT. ^(3,4- i^yjiZiijuyji-M-io- yu^ 
Tyh7-fey(3.0g, 6.2111D0I) . 4-(2,2- i^'7x^/^b' 
~;P) 7x:^;P;KDyK(2.0g. 6.7inmol. l.leq). 
7^X {M;7x-;l.;l;X7^y) >'^7S^'^A(0) (0.14 
g, 0.12miiol. 2ZPd)S:h;^xy(20Bil){CSSL. 2HKi? 
^M>'>A7K^?ft(2.1g, 20iBmol. 3eq/10inl)S-jDi.T10 

a3^LT^3Sfeia«c(3.7g)^#fv:. ^ti^^Eh/l-xy 
(40ml)tS?SL. ft}^. 5»!lLT«SSIIfeSft(3.6g.JR 
$88%) ^<7)t^0C0 iH-NMRcoai^*|J 

arcoioTh^fz. 

iH-NMR (CDCla. TOS) ^ .0-7.9 (36H, m), all-H. 
^^^Z. #^iX3tH*(3.6g)^340 •C/lO-^TorrT'l^ 

m^^mi-6Zbiz3:mmmiW(2Ag)mfz. ^ 

C0i>(7){i, FDMSizX^B&m {A3) XtyhZti: 
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(1) 9-(3- :J'OQ7x-;W T^h^-feyco^^ 10 7xr:;P;Knyi?(2.0g, e.Timiiol, l.leq). "rh 
Ar#H^T, 3-:7D07x:^;|/,-KDyK(3.3g, 21iiiii»l, Ml 7x::i;P*X7 ^'<y=J^MQ)iQ.U 

l.leq) , 9-7'o^:ryh5-b>'(5.Qg, 1^1). «. 0.12iiimol, 2%Pd)S: h;l'Xy{20iiil)t!gSL.. ZHkR 

7dfX ( h y 7x:^;l.;^X7 ^ J'-'^AW) (0.5 -^b U '7A*}g}R(2. 1«. 20niol. Seq/lOul)* JOXTIO 

g. 0.43mmol, 2JPd) ?r byPX^eOnl) tSSL, 2H^ K*ES^i&^S«t, :^i!'y-fUT 

i!-^^'J'>A7|<^g^ft(6.8g. e^miol, 3eq/35ml)SrJni.T ^ctf LT^ItfeSMc^^fc. >inSr«!mh;l.x>'(30iDl) 

W0aat;t. RiEii^36>/i>«1iSSl&^HR, fcSiSL. ^»!ltTgiSlfeEg«c(3.0g.iD^ 73 

^&K(30l.l)•ca^l^. mm^y^i^'^M.x'mi. mm^^ x> ^:%tz, ^<n\y<n<n >H-NMR<o3i®s«tijaT 

(>'l»;<^^^;^/A.^^^y+5X>?^'DO;>{:J'y) T»i!L iH-NMR (CDCI3. TMS) * 7.15 (IH, s). 7.2-7.4 (22 
T^j|feH*(5.2g.JR^ 95Z) ^Wz, ^Wt,£7){±. 1 20 H, n), 7.6-7.8 (13H, n). 

H-NMRtJ;09-(3- yuxiya.-)V) T^hy-ty $ii>t. #^>nitlSI«£(3.0g)^340 •C/lO-STorrT'l^ 

tl^«?n/t, ^#«»M-r*^t{cJ;0tg3lfea«:(2.6g)S:f|fc. c: 

>H-NMR (CDCI3. TMS) a .2-7.7 (lOH. ■), 7.7-7.8 <Ot>«tt. FDMSfci ») Bflm (A4) Tiyi^Zt^: 

(2H, m), 8.48 (IH, s). iligU^. Eg. I P&t^TgcOfl|«IS»5-OT 

(2) 9-(3-(4-7x^;l/7x::i;W ^x-;!/) T^h^ t^rS-f. 

•bVf??^*^ FDHS. calcd for C52H36=660. found iii/z=660 (M+, 10 

Ar#HMT. 4-b'7x:^;W--KDyK(3.6g. ISmniol, 1.3 0). 

eq) , 9-(3- ^'on7x— ;P) Tyhy-ty (4.1g, 14 Aubx, 397. 377, 358niii (PhMe) 

imol) . v^'aod,!' - t'X (>''7i-;l/*X7-f FiBX, 434ni (PhMe, Aex=397niii) 
y) 7x0^r:x) r.^ir;Kii)(o.3g, 0.44iw)l, 3XN 30 Ip=5.83eV (lOOnW, 82V/eV) 

i), *!l*y>iK;*'J'>A(10g, 47«ii«ol, 2.7eq)^|ffi7jci/ Tg=115T;. 

(70iil)t,^L. QO-CT? ^^Lfc. Ki5 [00621 -&«0<|5 ( A 5 ) ) iO^^ 

S^fc:*(50iil)t WkxydoOnl) JrJnx. *8S«S ( 1 ) 9-(4- :5'no7x-;l') TV-h^-feytD^E 

iJ-IRt, «&ftAJS*(30ml)T'a». 1^^7":t->'>AT Ar#HS^T. 4-^'on7x-;l'*'o>'K(5.0g. 32mol. 

mm^Lxmm&^i^mt:, zti^mmj^^ i.ieq) , 9-yn=tTyhy-tya.5s. 29bi»oi). y^h 

y-;K50Bi)+ hA-xXiOnDtSSt , ttJ^r^l. ( h >J y:^-/i^^^xy ^ y) n^'J^M<i) (0.7 

LX:si^J-iV-(^iX&^!m{AMMmm) S- g, O.eiuDol. 2»M) ^h;Uxy(ioo«l) fcrgjSL. 2M 

ftl't:, .IcOtWJi, iH-NMRfcJ:09-(3-(4-7x- m^hU'>A7)<^?R(10g, 94iibio1. 3eq/50iil) ^J[l;c 

;l^7x:^;l') 7x:^;W TyVy^ytn^^iXf^. XVmSM^Ltz. U.m.-^i b^'^LXUm^m^ . 
'H-NHR (CBCb, TMS) d .3-7.8 (19H. ■), 8.03 (2H, 40 ^«l*»^>W«Ji&ii-]R. ffiWftJS*(30iil)-Ca^. fiSiT 

d. j=7Hz), 8.49 (iH.s). -^i^^^^-^ATias. mm^Lx&^m%iz, Z 

[00611 ( 3 ) 9-(3-(4-7x:^7P7x:^;W y^^- ii^MU^ y-M^OaDizmmt. Mc^kb&L 

n')-io- ya^ryhy-tyffy^^ y-ji'XW^Lxi^mtti^a.ig.tm m ^fiJt. ^ 

^0-{i-y3:.~)Vy3L-)V)y3i-)V)ryVy'^y <ot>o(j. iH-NMRtJ:09-(4- ^'on7x-;i') 

(4.8g, I21111110I) ^ifTKDMF (70111 )tSjSL., NBS h7-byh|BIS5fUt, 

(2.3g, Bmmol, l.leq) S5il*DIVIF^?R(15nil)5:8Dx iH-NMR (CDCI3, TMS) S l.Trl.l (lOH, b), 8.02 (2H, 

40X:-C15i^Jl^LTRiBS^*%-(Cj;|*>L dd, J=7Hz, 2Hz), 8.48(1H, s). 

^. -ei^. m&xi iBffastf L. -nfesscgLfc, as ( 2 ) 9-(4- ^qd7x^;w-io- fx^^ryvy^y 

jg-^$^*(50inl)T'^L, @f>|5^^Sl ^■^/~)VX' (Ty^WL 

m^LXm^^m5.2&,«m mi) iWz. ZCOi^cO 50 9-(4- ^^oayx-yW T>-h^-fe> (4.0g, 14iiMol) 



FDMS. calcd for C62H36=660. found 1/^660 (Mt, 10 
0). 

Anax, 398, 378, 359nB (PhMe) 
Fmax, 437nm (PhMe. Aex=398nm) 
Ip=5.82eV (lOOnW. 64Y/eV) 
Tg=122*C. 

[00601 ^lSfiH)4 (fl:^(A4) )^|R 



Ar#H^T. 9-(3,4- i^'7x-7l^7x-;l^)-10- T'Dt 
ryhy-ty&.Og, 6.2mol) . 4-(2.2- i^7x-;Wh' 



(4) 9-(3-(4-7x-;P7xCXyP) 7x-;l')-10-(4- 
(2.2- s;7x^;Wb'r:yW7x-;W ryh^-fe^ (± 
(A4) ) C7)^lS 



'H-NHR (CDCi3, TMS) S 7.3-7.8 (19H. q), 8.61 (2H, 
d, J=9Hz). 



x-;W-10- T'ntryh^-feyt^SSitit. 



(24) 



!Rf^2 0 0 3-3 0 64 54 
46 



45 

5ril*DMF{60ml)t!giSL,, NBS(2.5g, Momol. 1 
eq) O**DMF?g?S(10il)i&anxT> SfflT'?!^^ 



I|)=5.73eV (200nW, 16Y/eV) 
Tg=114X;. 

[00 64] ^{S:fiiiS6 ({b^ (AID) cr>^& 



m¥i:6m. y-fl'X'^»LXmM^m^{4.6s.U 9-(4- >''7x-;Pr$y7x->P)-10-(3.4->''7ji::i;l. 
^ 89X) CKDfccOli. »H-NMRfci09-(4 y:L~)V) T^hy-ty (it^ (All)) 

- ^'nD7x:i;P)-10- rotryh^-b^fc^^^^i Ar#H^fl:. 9-(4- ^'oo7i:i;W-10-D,4-i^'7x::^ 

;l'7x:^;l') TV h5-b>'(2.3g. 4.4iiiiiiol) . z/yx.~ 

iH-NMR (CDC13. Th6) 5 7.3-7.7 (lOH. ■), 8.60 (2H, ;PT5>'(0.9g, 5.3iiiiiol. 1.2eq). h'jX (^-Xy^-'U 

''=5Hz). T>'r-bhy) y/^yi^^MO)(0.^. O.llimol, SZP 

[0 0 6 3] (3) 9-(4- ^'PD7x-;W-10-(4-(2.2 10 d) . b 'Jt-7'^;l'*X7 ^ y/h;l^xy^(66wtt, 

- i^'^x-yl^b'^^yP) y^i—JU) Tyhy-ty<0^^ O.OSiil. O.I61111110I, 0.7eq to Pd). -t'MI'^At-T'h^ 
^^^T. 9-(4- :?no7x-;W-10- rotryb i'K(0.6g, 6.3iii»l, 1.4eq)?:*|5j<h;Pxy(20iil)fcS 
yty{2.0s. 5.4iiiiK)l) . 4-(2,2- >''7x:^;^h--;^) mt. sm^^L:/^, RJSS^^^jSOL. h/l-x 

^x-yi^/ifpyi^d.sg, e.omol, i.ieq). fhy^x y^ tJc, j< y-iUTm^txwim^t^^^fz. zti 

( h y 7x-;i/*x7 ^ y) >'N-7i^'>>A(o)(o.i2g. 0.1 *»lih;pxy(40iii)tS}SL. ^S'JLx^ 

OmoI, 23J>d)S-WI^X>(20ml)fc:J|§SL. 2>»^h'J i&ffl«c(2.2g.JR^ 78X) ::<^)t<7)tt. iH-N 

•>i^*j§)K(1.9g. ISmiBol. 3eq/10iDl)^jDX.T10^^ MR&t^F DMSt i Ofl:^ (All) T'feSCfcS- 

T^iffe@ft(2.4g.lR$ 82%) 1 [0065] ^j£M7 (^t^ ( A 1 4 ) ) co^« 

H-NMRtJ:*)^(4- ^'nn7xri;U)-10-(4-(2.2- 20 9-(4- i''7x::^;kTS 77xri;W-10-(3.5->''7x-7l^ 

i^yx.-/u\z-fU) 7x-yi') ryhy-tytm^^it y:L-M ryVy-ky (ai4) ) co^tK 

/^IfH^^t. 9-(4- ^'Dn7x::i;W-10-(3,5->''7x::i 

iH-Nm (CDCh. TM5) S 7.14 (IH. s), 7.2-7.4 (20H, A^yj^'A.) TV h^-fey(2.3«. 4.4miiBl) , S/7x- 

□), 7.5-7.7 (6H, m). ;PT5y(0.9g, 5.3iiido1. 1.2eq). M>X (i^Xyi^'U 

(4) 9-(4- >''7x:^;l-r5y7x-;l')-10-(4-(2,2- "fyT^hy) i;v\"^>''^A(0)(0.1g, O.llioiol. 52P 

Vy3i-/U\z-}U) y^i-iu) ryhy'ty (it^ d) , byt-7'f-;i';^X7-f y/h;wx>^(66w«:, 

(A5) ) <7)^^ O.OSml. O.I61111D0I, 0.7eq to Pd). i-hV'^J^t-y'h^ 

ArSH^fl:. 9-(4- ^'aD7x-yl')-10-(4-(2,2- i^y i^K(0.6g, 6.3idiio1, 1.4eq)^iE*h;l'Xy(20iiil)(c:!g 

x-n^h':^/!.) 7x-;w Tyh7-fey(2.4g, 4.4ibo ml. 8 i^^^tt. mm^m^mi. h;PX 

1) . >''7x:^;PTSy(0.9g, 5.301101, 1.2eq). hU 30 ^ ^'y-7Pt«fe^LTgJjffeS«c^#3t. Cltt 

X (i^Xyi^'Uryr-fehy) i^^-iyi^^MO){O.U. 5»IBhyl/xy(40ml)fc«ijSL. St?^, >!>»iJLT^3l 

O.llmDol. 5%Pd). MJt-7^yl.*X7-f y/h;Pxy feBI«c(2.5g.JK* 862) ^^it. icOtcOJi. »H-N 

^(66i*t3;, 0.05ml. 0.16mio1. 0.7eq toPd). -^^>J MRai^FDMSti Ofl:^ ( A 1 4 ) TfeSC: t ^ 

'^i.t-yh^S/Fto.eg. 6.3111110I, 1.4eq)-&4!E7ich;|^ji iJ^Lit, 

y (20011) {C^iSt. 8 l^^8£L/t. Rfm^i^Si [ 0 0 6 6 ] -^f£0!l8 Ut-^ (A20) ) CO^^ 

h;pxy. ?fc, jtiS' y-iUX-m^tX^at^i^^rn 9-(9,9- i^';<^;P7;^3f ky-2- >f ;P)-lO-(4-(2,2- i^' 

fz, cr<ii^gt)Kh;Pxy(40iii){d^L. ^«!| 7xri;Pb'n;W yx.-A^) ryhy-ty (-(k^ (A 

LTMifellfJc{2.4g. Sll) Srfljt. Z<r>i,<D<7) 'H-N 20) ) co^^ 

MROS!l£|£m<iJilTcOJ: 3 T-a^o^c. ArSfflmT. 9-(9,9- i^j(^)\.y)U^lyy-2- ^M-W 

iH-NMR (CDCh, THS) $ 7.0-7.4 (33H, ■), 7.6-7.9 40 - 7'otTyh7-fey(2.8g, 6.2bk)1) , 4-(2.2- i^y 

x-;Pb':i;P) 7x:i;P;Koyir(2.0g. 6.7iiimol. l.le 

$^>(3. #^>il3t®fls(2.4g)iJ-360 r/lO-norrT-m q). rh^^X ( h *jyji-)Ut^Xy ^ y) /iyi^^A 

^mm^t:i,tliZX*)Win^m^a.9&)inrz. Z (0)(0.14g, 0.12bbo1, 23Pd)^hyl.xy(20i»l){cSS 

(0^>(n^i. FDMSfciOBflm (A3) -CftS^tS- L,, 2Mg^:hhy'>A*j§?8t(2.1g. 2O111110I, 3eq/10iil) 

SI^Lit. Eg. I PXl^Tgcoa^eS^OT ^jD;tT10B$ia^L^.:. KIGi^^^-!>SilL. ^ 

FDMS. calcd for &2H37N=675. found ■/z=675 (M+. 10 xy(30iBl)fc!i5SL. 5SOLT^3ffeH«c(3.0 

gM^ 781) ^ntl. ZC0ii<7)li^ iH-NMR&r/F 

Amx. 398, 379. 360, 307nii (PhMe) DM St J: *)it^ ( A 2 0 ) X'h^Zb Hmtt:. 

Fmax, 457ni (PhMe, Aex=398nii) 50 [0067] 1 



47 

2 5mmX7 5mmXl. ImmmcOlTOWMJSH 

B)«ffi$ra^ J:3tLTKS6 0nmC7)N, N' -h'X 
(N, N' ->''7x:^;P-4-TSy7x::^;l^) -N, 

N-)8— ^7^;^-4, 4' -i/'r$y-i. i' -e 

7x:i;Hi {TPD2 3 2)g) i^lfz. ZCOTPD 10 
2 3 2Jg{±, iEfLtEAStfCaifigt?.. mifx. i<0 
TPD2 3 2K_hfcjg)?2 0nm<0N. N, N *. N' 
-r-Y-y^x (.4-h'yx.-fV) -A. A' -^Vi^V 
^MCBPTPDffi) Sr^tJt. C<7)BPTPDK{i 

mm^tLxm^h. ^t>{z. BPTPOMjit: 

ffiat4 0 nrnffiimL-^ ( A 1 ) *ISiiFt«ffiL)t, 

nmcOTIBA 1 ql^Sr^UTt. ZffiA 1 qilJi. 

Li (Li^r-ifXX^-'-yi'-tt^) fcAl qJrrTC^ 20 

^^aAS (ISffi) b LTA 1 q : L i K 
WlOn m) ^m^Ltl, C:<?5A1 q : LiRht:^ 

A 1 iim^^^t^wsmi^mmj^R i^*={-^mm. 

3t. C:fiOSTOfigSm£E6V-C'?BK«Sl76cd/m 
2 . l63lQa»*2. 2 c d/A^o#€^IBK*^^l^>^ut. $ 
f>lz:i S-Wjhl^, 1 0 O-CCOfifflfilfc 5 0 0^ 

m. Lfz^^ ^$2 0 fgOlH*»(«t J; -yXmiMI-Z 
mi^\i^ffm.^1fi^ tX\^hti:ifX'XW^tXUt 

itSlt^. 30 
[00681 

[fl:i6] 




AI q 

[0 0 691 ||St0«2-lO 

Htfe^ 1 (CfcC^T . 'fb^ ( A 1 ) cOfti^ •) fc^ 1 tlB 

m^. ^^myxmmyzRxmAmmk 



40 



(25) !^2003-306454 
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[00701 Jt««fl)l 

mmiizii\^x. fl:^ (Al ) (7){w^^^mm 

m05935721 ^Bgj(j^{c|g|g<7)T U -/I'Ty h 7 

-feWt^T'ifcSTiB (CI) i:m\^tzmv\mm^zL 
(^bi7] 




(ci) 

[00711 JtiSM2 

HJis^KCfcn^T. -fb^ (Al ) (Ofti?0(C!Kga2O 

00-27305 6^^ffijc:isa«or 'J -;PTy h ^-t 

Mfc^T'*>5TE (C2) i:m\^tzm^mmzhx 

[^181 




(C2) 

[0 07 21 Jt«!^3 

mmuzii\.vz^ (Al ) <Oft*5'3t:!KI82 0 

00-27305 e^^tlBffiiOr'JwWTVh^-fe 

>'^^-<:'J)STfS (C3) Srlflv^^TctWl^StLT 

iM*. \t^mr>^y7jmis,&Tsmm 
[fl:i9i 




(C3) 



[00731 
[^11 



I 



(26) ^^^2003-306454 
49 50 



« 1 







(V) 


(cd/.») 


(ciVA) 




CC) 






(Al) 


6. 0 


17 6 


2. 2 




108 






(A 2) 


6. 0 


20 0 


2. 3 




120 






(A 3) 


6. 0 


16 1 


3. 1 




122 


a» 




(A4) 


6. 0 


110 


2. 3 


# 


lis 






(A 6) 


9. 0 


7 8 0 


2, 0 




114 






(A6) 


6. O 


180 


2- 8 




112 






(Al 0) 


6. 0 


250 


2. 9 




US 


AS' 




(A 2 0) 


6. 0 


18 0 


3. 1 




124 






(Bl) 


6, 0 


260 


2 . 2 


* 


156 






(B2) 


fl. O 


3 1 3 


3. 1 




ISZ 






(CI) 


6. O 


12 0 


2. 1 




ND 




Jt«t«f2 


(C2) 


6. O 


125 


2. 1 




95 






(C3> 


6. 0 1 1 53 


2. 5 




109 





L/^. Tg<7)«i{CfcJtSND{±DSC (^^H^S^iS! 

[00741^1 iz^lfzJ: 0 i^tt^^^v^c 1 $■ 
[oo75iiesi0iii 1 

2 5mniX7 5ininXl. 1 mmffO I TOjgBWffift 

S3 J: ^ t LTIgJie 0 n mOTP D 2 3 2 

t. ^<0TPD2 3 2lS»i. jE?La7JittT«flg1- 

^{tX. C:<7)TPD2 3 2K±fc)gW2 0nm«7)B 
PTPDK^^LyS, C:OBPTPDKt±jE?L»i^ 
fctT«flg^5. $^>(C. BPTPDmitcKff4 0n 
m«o±ie^l:^ (Al) Sr^^LjSKLit. ^OlSJi. 

y^(r>m^l- ( D 1 ) 5r 7fifi%^DL:rc. 

{C|Ri[2 0 nm«A 1 qKS-^Lt, C:<OA 1 q|g 40 

b-Ci)SLi (Liffi:H^x;^^'y^'-ttS) tAlq 

^r7c^«$-tt, mi^a^ (i^) t lta i q : l 
i mm^Ltz, itoKJitifeiA 1 imm^-^^mm 

tt2:je^L*18E L*i=^i&}g«Lfc. CKD^^imSgm* 



«ffi5. 5Vril3»3SJ^20 0cd/m2 . 3S^*5. 
5cd/A<7>»fyi3fcm^.*i:t. tO»BWS5 0 

Jit"?.^ J±3 0 0 OI^T'&o;t, 

[0076] 
[^t2 01 

(Dl) 

[0077] jt«e^4 

m05935721 ^BflSWtcEKor 'J -;pr > h 7 
■bWt^-C^SJJB (CI) Srfflt^^rWMil^aifcU 

mE5. 5VT5B(Q9ai80cd/m2 , JB^^ 
500cd/in2 tCT-^sg^WJtfoTtfc^;?,)^^ 

tfi^m-h^ (^«»^) <ii 5ooB5fafcM*»-, 

[0078] 

^Wm<. #fe^tcf6*L. $^>{cgia^^ 



(27) 



iRfia2003-306454 



(51) Int. CI. 7 mSMi^ 
C0 9K 11/06 64 5 

690 

H0 5B 33/14 
33/22 



F I 

C09K 11/06 

H0 5B 33/14 
33/22 



(##) 



645 
690 



B 
B 
D 



mmm m)\\ mm 



F^^-A(##) 3K007 AB02 AB03 AB04 ABll DB03 
4H006 AAOl AA03 AB91 



